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C’liirdncT- Denver  Kotary  600 


Pace  Setters  for  Quarry  Production... 
Gardner-Denver  Quality  Drilling  Equipment 


For  Blast  Hole  Drillirtg 

SIMM'.U  T)' l)nu;{  (’KAVVLKU  I )UI I.I.S-wIf-propelled 
lie.ivv-«lii(y  drill.  I’ju'ks  pU-iity  «)f  d»H-p  hole  piituh  in  ail 
tiirinal  ion.s. 

DKI.nXK  "AIK  TKA("'®  ('KAWI.KK  DKII.I.S-all  ron- 
trols  for  drilling,  drill  po.sit  ionin);  and  craNvler  driv(>  are 
(-entrali^red  lor  eas»‘  of  o|M-rat ion.  Available  with  -I'  or  1  ’ 
drills.  Also  "Air  'rr.ie”  without  reinot*-  i-ontrols. 

NKW  (’.AKDNKK-DKNVKK  "M( >I.K  I  )K1 1,"*  — for  u.se 
with  rotary  rij;.  An  in-the-hole  drill  in  two  models  for 
drilling  I  ’t'  nnd  !>'.>'  Iiole  in  hardt'st  riK'k. 

WAdON  DKIId.S — liKht-  and  heavy-duty  for  every  need. 
AUdl’Mf  l)Klld>> — both  wa^;on  drills  and  ".Air  'I'raes”  van 
tH‘  e<piip|M-d  with  rotary  motor  for  au^er  drilling. 

(iUAKKY  DKIIdJNC.  AND  KKOAf'HlNC  DKII.DS. 
DKKl*  UOl.K  DKlId.S,  DKIKTKKS  AND  SINKKKS— 
a  eomplete  line. 

AIK  KKI’d)  LK(i  DKIIiDS — and  air  hi-d  le^s  for  sinker 
mounting. 

DKIId.  FKKDS  AND  ('ON'l'KOI^i — to  fit  every  drilling; 
job. 

For  Quality  Drill  Steel . . , 

SIC(’'ri(  )N  AI,  DK I  Id.  KOI  )S—  highest  cpiality  — shot-|>»H*ned 
and  earhuri/t‘d  to  stand  dow  n-the-hole  ftalT  longer. 

KINO  SK.AI.  SH.ANKS — rephu'es  old-tyjie  water  swivel 
without  adding  additional  length  to  drill. 

OOlM’IdNOS — extra  lonj;  threads  — made  for  lon^i'r  drill¬ 
ing  life. 


For  Air  Power  , . . 

OAKDNKK-DF.NVKK  ItOTAKY  POKTAHI.E  COM- 
l’KF.S.S()KS  five  models  that  offer  water-oil  eoolin>;  for 
all-weather  o[wralion.  "'rilKlF'rMKl’KK”®  fuel  control, 
easy-to-Ket-at  parts  for  s|HH*dinK  maintenance,  clutch  that 
eliminates  i-old-weatfier  dry  compressor  starting.  Sizes  from 
12r>  i-fm.  to  fMK)  cfm. 

S'l’A'I  lONAKY  AND  SKID-MOl’NTKD  OOMFKK.S- 
SOKS — eight  compact  \N’K  compres.sor  packages  that  de¬ 
liver  continuous  trouhle-fris'  |H‘rformance.  \Vater-coole<l. 
('omhination  radiator-intercooler  saves  cooling  water.  Sizes 
from  11.^0  cfm.  to  112  cfm. 

For  Building  Your  Own  Jumbo  .  .  . 

tU'MHO  ('OMFONKN'I'S — for  tractor  and  truck  mount¬ 
ing  or  building  your  own  jumbo. 

DKIId.  I’( fSl'I'lON KKS — provide  hydraulic  swing  and 
dump  on  end  of  booms  for  drill  and  fe«*d  positioning. 
HYDK.AUIdt'  MOOM.S — |K)wer»‘d  by  crtfp-frit*  hydraulic 
cylinilers  that  ojH'rate  at  low  pressuri's. 

HYDK.Al’ldt'  KKMO'I’K  ('()N'rK()I>i — for  remote-con¬ 
trol  o|H-ration  of  drills,  feeds,  drill  positioners  and  booms 
from  any  centralized  (Hisition. 

Plus  .  .  . 

Hit  (Irindi'rs  •  ('entrifugal  Humps  •  .Air  Hoists  •  Drill 
St»H*l  ShajH'rs  •  Sump  I’umps  •  .Air  Maintenance  'Fools 
Oil  Forges  •  .Air  Line  Oilers  •  Air  Motors  •  Hreakers 
'Famia-rs 

♦Trade- Murk 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 


Cardn*r-D*nver  Company,  Quincy,  lllinoii 

In  Canada  Gordner-Denvrr  Company  (Canada),  tid.,  14  Curity  Avenue,  Toronto  16,  Ontario 


THE 

EXPLOSIVES 

ENGINEER 

Forerunner  of  Progress  in 
Mining,  Q_uarrying,  Const  r  ue  t  nm 

I’n  liaps  ()iu‘  of  fill'  most  iiifric.it**  1um\  \ -ooiisti  ni  tion  johv 
now  in  progress  is  tlu'  work  lu'ing  tlonc  at  NfiiNilr  Slio.iK 
lu'ar  Florence.  Alaliama.  1»\  the  Tennessj-e  \’.iIlc-\  \ntliorit\ 
Among  other  items.  tlu‘  plans  call  for  the  hnilcling  of  .i  new 
lock  for  a  l(K)-ft.  lift  which  will  replace  two  t.mdem  Ictcks 
now  pros ailing  a  90-ft.  lift  and  .i  third  lock  with  a  lO-ft.  lift. 
The  channel  leading  to  the  locks  also  w  ill  he  straightened 
so  that  entr\  to  the  locks  will  he  nmeh  less  difficult  than 
.it  present. 

\  delic-ate  Masting  joh.  and  one  th.it  reipiired  the  utmost 
in  engineering  and  hl.isting  skill,  was  the  drising  of  tnnnel 
enfs  F)  h\  27  ft.  through  the  old  dam  without  distnrhing 
the  st.ihilits  of  this  strnetnre.  I'o  m.ike  the  joh  more  diffi- 
cnll  the  aggregate  for  the  old  d.im  h.id  been  ponied  o\er 
•  >()  sears  .igo  and  contained  m.ms  l.n  g»‘  honlders. 

|.  F.  \lc( ilinton's  article,  heginning  on  p.ige  o.  descrihes 
the  osc'i.ill  W  ilson  D.mi  project  and  places  special  emphasis 
on  the  delic  ate  hl.isting  ss  ork  ins  ols  ed. 

o  o  o 

In  this  issue  ssc  prondls  present  .i  lifhogr.iphed  hroelmre 
p.is  ing  trihnte  to  d  he  Moles  — th.it  hards  hreed  of  men 
engaged  in  the  heas  s -eonstrnetion  indnsfrs  .  I  hese  .ire  the 
hiiilders  of  the  tunnels,  the  hs  droeleetrie  d.inis.  the  hridges. 
ro.ids.  .md  other  projec  ts  re(|niring  the  s  ision.  stamin.i.  im¬ 
agination.  and  engineering  skill  eliar.ieteristie  of  l  lie  Moles. 

I  he  stirring  test,  hs  Ashssoi  th  Ihnslem,  captures  in  hi. ink 
seise  the  spirit  of  The  Moles  and  thi*ir  approach  to  the 
prohlems  of  their  craft.  I  lie  pencil  sketches  l)s  |ohn  Moll, 
ssell-knossn  p.iinter  .md  ilhistr.itor  of  marine  .mil  historii.il 
scenes,  dramatiealls  portras  the  immensits'  and  teehnie.il 
det.iils  of  The  Moles’  ssork  f.ir  and  sside.  "\  Salute  to  The 
Moles  begins  on  p.ige  l  x 


KDi  rOlU.Xt,  .S  r.M'F:  Iamks  I  OAni.i..  M(jtun:in^ 

IT iWMB  F.ilitor;  Tiiosiss  F7  Mii.i.kh.  ('oulrihutinf;  Editor; 

I  InBII  (iKHiHi  i'K  .\.  Dovnki.i.y,  Afisoriolc  Editor;  Ki>- 
F.  (ai  ssr,  .Arf  Editor;  Mow  sun  H.  Dii  kson, 
rrodurtioii  Mmuincr;  Ciiaiu.ks  F.  Hshknoi.d,  Atl- 
t  ortisitif:  Miiiuii’cr,  .Mosti.omkhs  It.  Item),  Dirvetor 

HS('ltll’  ri()\  It.V'I’K.S:  I'nitcd  Slates  atui  Caniida—Oue  Yi'.ir, 

SI. .ill.  Siimli'  (-opifs.  S.  to.  l.imitcd  Sidiscriiilions  Only  to  Olio  r 
Coiiii/rirv-Oiu'  Yi'.ir,  S2..>0;  Singli'  ('opics.  S.  YO. 

I'm  IAi’Iosims  F,Ma\KKH,  61't  nn  sss  ahk  iiuat  him  dim., 

SMI  SUM. ION.  DK.i  sssMiF.  I'Himh)  in  iMir:n  staiks  of  ssiniii  s 

ri  HI  ISIIKI)  ns  HERCl  lES  POisnER  CO MPA.\y 
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|l)||\  hiu  I  I  ItoNNS  — </ /i/iotogri/p/j 


|iiiiNhiiiii  Hows  — i;  hiogriip/ii/ .  's 

Fditori.il  I 

.Oi  he  .ite  hl.isting  on  W  ilson  D.im . 

hs  I  I'.  Ml  (!i.in  ion 

\  N.ihite  to  riie  Moles  lo 


Its  \s||SS  OK  I II  ftl  llsl  IM — 

llhistr.itions  hs  |oii\  Moi  i 
(  hnle-iles-l’.isses— A  ('.igaiitie 

(  ainsti  iietion  I’rojirt .  .  21 

hs  ItoKI  III  F.  l)s  Ml  \  I 
(  ..ilifoi  ni.i  s  ( !.iri|nine/  ftridge 

Freess.is  I’rojeef  2.') 

Its  Das  id  It.  |  \i  okson 

rhe  heas  CI  S  \ss  arils  .  2S 

iiiul  opinions  «‘\pr«‘HM'cl  h>  th<‘  aiilhor's  ol  in  thi«)  piihlir«itioii 

th<*ir  oun.  mihI  (hey  (hi  not  rrpn'M*n(  (htiM*  i>l  Iht'  piihli%h(‘r. 


Despite  the  estrenie  cold  enionntered  in  the  hush  eomitrs 
of  northern  (^)nehiv  there  is  gre.it  aetisits'  .is  Mmiiiniimi 
l.imiteds  gigantic  hs clroeleiti ie  pl.int  ne.irs  completion. 
M.ms  snpei l.itis I's  eonld  he  used  to  deserihe  this  nnder- 
taking.  1  he  folloss  ing  f.ic  ts.  hossesi'i.  ss  ill  eonses  .m  idea 
of  the  si/e  ol  the  joh:  the  hs  droelei  trie  units,  of  sshieh 
there  ss  ill  he  lis  e.  are  each  e.ipahle  of  proihic  ing  2(H(,(MK)  hp.; 
the  nndergronnd  |Sossei  house  to  headi|n. liter  these  big  gen- 
er.itors  rei|imes  the  eseasation  of  S.). I2t)  eii.  sd.  of  rock 
for  .1  eh.imher  fho  hs  70  hs  70  ft,,  in  addition,  there  ss  ill  he 
about  10  miles  of  tnnnels  — h  miles  of  >  l-f f .-di.inieter  jiossei 
funnel  and  O.IHK)  ft.  of  IS-lf .-diameter  f.iilraee  funnel.  I  he 
thri'c  adits  that  ss  ill  total  S.77  1  ft.  in  length  in. ike  up  the 
rem.iinder  ol  the  nndergronnd  mileage,  \hont  lO.tKIO.tHM) 
11).  of  dsnamite  ss  ill  he  used  to  blast  out  the  midergroimd 
tunnels  and  ehamhers. 

More  det.iils  .ihont  this  ('an.idi.in  joh  ssill  he  lomid  in 
the  .irtiele  hs  hohert  F.  Ds  ment  st.irting  on  p.ige  21. 

0  o  o 

Motorists  .md  truckers  using  F.  .S.  hoiife  fO  hetsseen  S.iii 
Fr.iiic  iseo  .mil  Saeraniento  no  longer  ss  ill  has  e  to  tr.is  el  os  ei 
.1  ssinding.  tss  isfing.  n.irross  road.  I  he  ness  highssas  and 
enl.irged  bridge  user  the  ( ^.iiijiiiniv.  Straits  ssill  eliminate  a 
traffic  hotfleneek  th.if  h.is  long  plagued  fr.iseleis  hetsseen 
these  fssi)  i  ifies. 

\n  interesting  ph.ise  of  the  moderni/af ion  progr.ini  is  the 
(]ari|nine/  (ait  — the  ni.in-m.ide  c.inson  th.if  reipiired  the 
renios.il  of  S'-.>  million  en.  sd.  of  earth  .mil  is  '!  mile  sside  at 
the  top  and  more  th.in  '300  ft.  deep  at  its  deepest  point, 
in. iking  it  the  biggest  highss.is  cut  in  the  I'nifed  .Sf.ites. 

In  the  artic  le  st.irting  on  p.ige  2  j  D.is  id  h.  |.ieohson  out¬ 
lines  the  ssork  det.iils  on  this  project. 
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I sNi  \Ks-n  Bin  SHS.  eivi 


John  Kruee  Kiinnv 

\K>  I'HISIDIM  AM)<;KNKHA1  mavackh 
M()HH1S()N-KM  DM  \  (OMI’ANV,  INI  , 

A  Ki  o^ra  pli  y 

JOHN  mu  (  K  “jack"  bonny,  tlif  i;loht‘-iiicliiii'  \  iif  pifsi- 
clfiit  and  Hfiifial  inaiiaijcT  of  \lori ison-Kiiiulscn  C.'om- 
paiiv.  Inc.,  has  Id's  hcadcjn.ii tfi s  and  lioinc  in  Hoisc*. 
Idaho,  hnt  he  spc-nds  more  tinu-  in  Africa,  .\sia.  .nid  the 
South  Pacific-  unidini'  this  world-wide  hea\  \ -eonstrnc  tion 
eompanv. 

In  I9.j2  he  hc-wan  shnttlini'  hetwcen  Idaho  and  French 
Moroeeo,  as  ehairinan  of  the  operating  eommittc'e  and  top 
administrator  of  a  ifronp  partnership  sponsored  hy  his  eoni- 
panv,  and  known  as  Atlas  CaBistrnetors,  which  was  formed 
to  hnild  a  well-know  n  chain  of  I'nitc-d  State's  air  bases. 

.\s  the  Moroccan  work  tapc'ic'd  ofl.  Jack  hc-nan  shnttlini' 
to  Iran,  the  scene  of  another  joint  \  entnre,  that  of  Morrison- 
Kaisc'r-Oman,  a  partnership  fornu'd  to  exeentc'  an  SSO 
million  eontraet  with  the  United  States  .\rmv  (anps  of 
Flnijinc'ers  for  militarx  bases  and  airfic'ld  for  the  Iranian 
(awernment  at  nine  diffc-rent  locations.  M  the  same  time 
he  looks  in  on  the  eonstruetion  of  the  Karaclj  Dam  and  other 
work  for  the  (ioc eminent  of  Iran  which  M-k  International 
is  doinu.  Iracp  where  .\l-k  lamitc-d  reeentlv  finished  a 
hnndred-mile  hiifhwav  between  Basra  and  .\mara.  called 
him  often.  This  hi^hwac  job  eontinned  right  on  through  the* 
rexolntion  of  InK.  U).>S.  and  M-K  ohtaiiu'd  the  acceptance 
of  the  work  from  the  new  gcnc'inment  a  month  ahead  of  the 
c-ontr.iet  time'.  Less  spc-etaenlar,  hnt  ecjnalK  diffienlt,  jobs 
h.i\e  been  carried  on  at  the  s.nne  time  under  Jack  Bonnx's 
w.itehfnl  e\e  in  Tnrkex,  Pakist.m.  Indonesia,  and  other 
p.n  ts  of  the  world. 

It  is  p.irtK  jack  Bonne  s  organi/ing  .d)iht\  th.it  is  respon¬ 
sible  for  the  aeeomplislmu'nts  of  M-K  in  getting  jobs  done 
ahead  of  sehc'dnle.  I  lis  solution  for  c-onstrnetion  problems  is 
alwax  s  based  on  .1  thorough,  first-hand  ac-cpiaint.mee  xxith 
the'  job  to  he  done,  .md  the  jnohlems  to  he  mc-t.  xxhieh 
explains  his  sc-x  c-n-leagne-hoot  .ipproaeh  to  the  job  of 
genc'r.i!  man.iger. 

In  this  c'onntrx,  Bonnx  stops  doxxn  freejnentlx  in  (ilexc- 


land,  Ohio,  the  hc-adcpiarters  of  The  H.  K.  Ferguson  (ami- 
p.mx,  the  industrial  c-ngineering  and  hnilding  company 
.lecpiired  hx-  M-K  in  19.50,  of  xxhieh  he  is  chairman  of  the 
ho.ird.  This  sort  of  snperx  ision  t.ikes  .1  lot  of  fix  ing.  Bonnv 
flies  oxer  2(K),(HH)  miles  .1  xc'.ir  on  this  eontiiu-nt  .done,  lie  is 
.1  lic'c'nsed  pilot,  .md  often  flit's  the  c'ompanx  s  IXL.'^  as¬ 
signed  to  him. 

|.iek  xx.is  horn  Fehrn.irx  S.  UMD.  in  S.m  Fr.meisc-o,  (^ali- 
forni.i.  I  lis  gr.mdf.ithei  xx  .in.i  pionet'r  hnilder  of  the' origin. d 
S.ieramenfo  lext'c  sx  stem.  Mis  mother  xx.is  ,1  n.itixe  of  .San 
Franciseo,  .md  his  m.itern.d  gr.mdt.ither  est.ihlished  one  of 
the  pioneer  jexx  t'lrx  eomp.mies  there. 

After  gr.idn.iting  from  the  Unixersitx  of  O.difornia  in 
192.5  xx  ith  a  B.ic-helor  of  Scienc-e  degrt'e.  |.iek  joined  the 
Derhon  ( amstrnetion  (annp.mx,  a  p.ntnership  eonstruetion 
firm.  Fixe  xe.ns  Liter  in  19'M  lit'  joint'd  the'  M-K  organi/.a- 
tion,  .ind  .iftt'i  .1  xt'ar  in  St'atth',  lit'  ht'camt'  M-K’s  Los 
.Angt'lt's  distriet  managt'i.  In  |ann.irx-,  19-4-5,  lit'  ht'camt'  a 
X  iet'  prt'sidt'iit  of  tht'  eomp.inx ;  a  x  t'ar  latt'i  ,  a  dirt'c  tor;  and 
in  1947  lit'  assnnu'd  his  prt'st'iit  duties  of  gent'ral  m.inagt'r 
of  flit'  I'xpanding  M-K  opt'iations.  xxith  ht'adtpiartt'rs  in 
Boist'. 

Txxt)  tlt'X t'lopmt'iifs  of  flit'  M-K  organi/.ation  J.iek  Bonnv 
h.is  sponsort'd  art'  fht'  expansion  of  flit'  M-K  ac'cidt'iit- 
prt'x  t'lifion  program,  and  tlu'  t'stahlishmt'iit  of  tht'  c'ompany- 
xxitlt'  mt'eh.inie  training  courses.  Tht*  sc'ope  of  tin'  general 
managt'i’s  job  max  ht'  gleam'd  from  tht'  fact  that  in  19.5<S 
M-K  had  mort'  than  200  sc'paratt'  eontraets  in  progress  in 
the  Ihiift'd  Statt's  and  c'ightt't'ii  fort'ign  eonntrit's,  ,ind  foi 
tht'  t'xt'cntion  of  tht'st'  Jack  Bonnv  kt'pt  in  close  touch  xvith 
txxc'iitx -four  snhsitli.il  it's  as  xxt'll  as  fhost'  of  fht'  |)art'nf 
eorpor.ition. 

Snell  .1  eontinent-hopping  job  dot's  not  gixi'  a  ni.in  iiineli 
tilin'  for  hobbit's,  but  j.itk  s.ivs  he  noxv  and  tlit'ii  plavs  a 
poor  g.iint'  of  golf.  Mis  first  loxt'  is  fishing  for  tht'  giant 
m.irlin  sxx 01  elfish  in  Mexican  xxatt'is  xx  ifh  light  tackle,  and 
lit'  loxt's  to  go  .ifter  king  s.ihnon  and  tht'  hngt'  rainboxx 
trout  XX  ith  .1  light  rod  in  Mask. in  xx  .ift'is. 

lie  lixt's  .if  1902  Boberts  Bo.itl.  Boist',  xxith  his  xxift', 
M.irit'.  .intl  tht'ir  txxo  ehilelrt'ii,  |.tn  .intl  Bobt'if. 

J.iek  Bonny  h.is  tlt  inonstr.itt'd  his  abilifx  to  sell,  organi/t'. 
and  clirt'c  t  .ilinost  .inx  kind  of  eonstrnc  tion  job.  big  or  sin. ill, 
.intl  lit'  h.is  tht'  (|niek-thinking,  f.ist-aeting  pt'rson.ditv  to 
iii.ikt'  .1  sneet'ss  of  it.  lit'  bt'lit'xt's  that  fht'  eonsti netion  bnsi- 
nt'SN  is  tht'  iiitist  imptirt.int  business  in  fht'  xxtirld,  for  lit'  sees 
in  it,  not  nu'it'lx  nexx  ro.itls  and  nt'xx  buildings,  but  a  nioltl- 
ing  of  tht'  lixt's  of  fntnri'  gt'nt'iafions  ftir  tht'  xxt'll-being  of 
m.inkind  in  .ill  eonntrit's. 


THK  KXFLOSIVKS  KNC;iNKKK  ^  DKVOTKI)  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QIAKRYING,  AND  CONSTRICTION  INDUSTRIES 


K  Jit  €>  rial 


Stec‘1  lo  llie  NIan  in  Ih  e  Si  reel 

I'lic  siffi  iiidiistiN  lias  (liiiM-  ail  cxtraordiiiai  ily  fiiu*  jol)  in 
a(<|iiaiiitiii!'  tlic  piililic  wifli  flir  iiii|)oitaiKf  (»♦  that  iiM-tal. 
d  ill*  Anicric'aii  Iron  and  Sfcrl  Institiitf  and  tin*  indixidnal 
stcrl  fonipanirs,  in  tlirir  jnililir  relations  ad\ crtisinn,  lia\e 
eonci  nirated  on  evplainiii!'  to  Anieriea  tlie  universality  of 
steel. 

Ness  spapers,  iiKe^a/ines,  nio\  ies,  and  telex  ision  li.i\  «‘ 
i  al  l  ied  tlie  stoi  v  of  liow  nineli  steel  is  relied  upon  liy  .\iner- 
iians  to  make  tlu'ir  li\es  interesting,  liealtlifnl.  eoinfoi table, 
iiiltivated,  and  amnsiiin.  Fii'iires  on  the  per  capita  con- 
snniption  of  ste«‘l  lia\e  been  r<•J)orted  to  eon\ine<‘  Anieriea 
that  steel  realiv  is  lonsnined  in  substantial  cpiantities  by 
United  St.ites  l  iti/ens.  I  li«‘  \nieriean  lionsewif**  is  por- 
tr.ived  nsina  st«-el  in  w.ivs  wliirli  no  doubt  many  ol  tlieni 
li,id  ne\*‘r  before  bei'ii  aware  ol.  Consnnier  |)rodnets  for 
tlie  dowager  and  tin'  sweet  Minne  tliin<4  li.ive  lu'eii  |)ointed 
out,  feminiiK'  necessities  from  boblw  pins  to  loienettc-s 
Clint. liii  stc'c'l. 

Siniil.irlv  tlie  red-bloodc'cl.  aetixe  \iiu'riean  li.is  bc'en  pic¬ 
tured,  snrronncled  bx  tlie  stec'l  prodiiets  lie-  enjoys  cl.ix  in 
.111(1  clax  out,  in  x  erx  strikiiiH  and  eonx  ineiiin  adx  ertisenients 
of  ciinsnmer  uses  for  stc'c'l.  I'lu'  Xiiu  rican  m.ilc'.  xxc'  sc'c'. 
nsc's  stec'l  in  bis  fisbiiiij  rod.  eolf  c  Inb,  radio,  lii-fi  set,  .il.irni 
c  loc  k,  anto,  and  so  on  for  .dmost  c'X  c'lx  tliiiiH  lic'  tonelii's  in 
sports,  bnsinc'ss.  ('.itini^,  sb'c'pina.  and  diiiikim'.  Siik'Ix  most 
litc'iatc'  AiiK'iicans  must  bi'  axvare  of  the'  omniprt'sc'iicc'  of 
stc'c'l  bx  noxx . 

\\  c'  xxonicl  not  pri'siimc'  to  tc'll  tlu'  stec'l  indnstrx  lioxx 
to  eondnet  its  .iclx c'l tisine  canip.iiens,  but  xxc'  do  bc'lic'Xi' 
tli.it  erc'at  c'lnpli.isis  slionld  bc'  l.iicl  on  tin'  K'lii.iik.ibb'  prog¬ 
ress  tli.it  li.is  bc'c'ii  iii.idc'  bx  tlu'  indnstrx  in  pi'ifc'c  timj;  allovs 
for  spt'c'ial  purpose's.  Stc'c'l  eonip.mic's  liaxc'  not  bc'c'ii  sib'iit 
.ibont  tlu'ir  allovs,  of  c'onrse.  and  li.ixc'  piiblisbc'd  artieb's 
in  tlic'ir  bonsi'  m.ia.i/inc's,  and  tbc'ir  tc'cbnical  .ids  .ire  filb'd 
xxitb  till'  ipi.ilitic's  obt.iin.ibic'  in  tiu'ir  allovs. 

Rut  to  tb('  ni.m  in  tlu*  stri'c't.  and  tiu'  l.iclv  bx  bis  side',  xxc' 
snspc'ct  that  stc'c'l  is  stc'c'l.  and  tb.it  .it  prc'sent  little'  is  knoxx  n 
.ibont  alloxs  c'xee'pt.  pe'ib.ips.  tlie'  bonse'xxife'  re'.di/e's  tb.it 
some'  kitclu'ii  knixe's  are'  st.iinlc'ss.  Yc't  boxx  miicb  fnrtbc'i  tlie' 
mebistrx'  lias  none'  to  adapt  its  products  to  tlie'  p.irticnlar 
ne'c'cls  of  consumer  aoods.  I'be'  xc'ix  bard,  tonab  stc'c'ls  do 
.1  ureat  job  lor  tlie'  .ixe'i.itre'  ni.m.  of  xxbicb  be  is  prob.iblx 
nn.ixx.ire':  tlu'x  m.ike'  li.ind  tools,  ae'ars.  a.irdc'ii  tools,  and 
socke't  XX  re'iiclu's.  Most  of  ns  t.ike  tlu'sc'  tbinas  for  ar.mte'd 


xxitbont  r('ali/.ina  tlu*  skill  of  tbe'  metalbiraist  xx  bo  b.is  pro- 
ebice'cl  a  cnstoni-niade'  me'fal  for  ns. 

I  lilfb-nickc'l  allox  s  rc'sist  liiali  fe'inpc'i  .itiirc's  sneb  as  tbe' 
automobile'  eni'ine  dc'vc'lops,  xc't  tbc'  axc'rai'c'  Amc'iic.ni 
probably  f.ikc's  bis  c'Dijine  for  I'lantc'd  xvitbont  tbinking, 
exc'ii  xvbe'ii  tbe  entiine  nc'ts  bot.  that  allov  ste'el  make's  tins 
possible. 

I  bc'  stc'el  indnstrx  in  Ame'i  iea  b.is  iiincli  to  be'  proud  of 
in  its  (1('X ('lopiiK'iit  of  allovs  for  spe'cial  purpose's.  It  iii.ikc's 
.1  ni.irxe'lons  storx  of  proare'ss  of  Amc'iican  indnstrx,  onc' 
that  tbe'  axc'ias'e  Ame'iican  xxonlel  admire'  and  re'spect.  W’e' 
.(!('  confidc'iit  that  tbe  continnina  |)romotion  pl.ms  of  tbe' 
ste'e'l  indnstry  xvill  c'm|)basi/('  tins  aspe'ct  of  sfe'c'l  in  onr 
d.iilx  lixe's. 

W'a  Ir  h 

I  be  Institute'  of  Makers  of  !''..\plosix  c's  carric's  on  a  con¬ 
stant  c.impaian  fo  xxarn  cbildrc'ii  of  tbc'  danac'rs  of  plaxina 
xx  itb  blastina  caps.  I’robablx  fc'xv  c'xplosix  c'S  consmiu'rs  arc' 
miaxx  arc'  of  tin's  xvarnini^,  so  xvidc'spre'ad  lias  it  be'c'ii  c.n  rie'd 
by  tlic'  xvbolc'bc'arte'd  coope'iation  of  tbe'  scbools  and  otber 
oil'aiii/ations  xxeirkin^  xxitb  onr  xontb. 

riic'  nse'is  of  e'xplosixe's  can  bc'lp  tin's  xxork  in  txxei  xxaxs. 
First,  tbe'x  can  pc'rsn.ide  tlu'ir  loc'al  scbools,  nc'xx  spape'is, 
r.iebd  and  T\'  stations  to  carrx  tbe'  xx.nnina  issne'cl  bx  flu' 
IMF.  .Se'conel.  tbe'X  can  conduct  a  camp.u'aii  of  tbc'ir  oxx  n 
to  se'e'  that  no  cajis  of  tbe'irs  fall  into  tbc'  b.nids  of  cbildre'ii. 

I'.acli  ye'ar  tbc'  Institute'  issue's  a  postc'r  de'sianc'd  for  c'xplo- 
sixe's  nse'is.  on  tbe'  back  of  xxbicb  is  tins  nu'ssaac';  “It  is  ob- 
X  ions  to  .ill  tbosc'  lamiliar  xx  itb  c'xplosix  e's  tb.it  if  tbe  blastina 
caps  could  be'  kept  out  of  tbc'  bands  of  cbildre'ii,  tbe'ic'  xxenild 
be'  no  .iccide'iits  to  tbe'  youngsters.  Tbe'  Institute',  for  tb.it 
re'.ison,  b.is  prc'parccl  a  postc'i  on  tbc'  rc'xc'ise'  side'  of  tin's 
slu'c't  to  c'antion  all  nse'is  of  caps  to  take'  care'  in  acc'onntina 
for  tlu'se'  de'tonators.  .Ml  caps  takc'ii  from  tbe'  maaa/ine' 
sbonid  be'  acc'onnte'd  for  at  tbe'  end  of  e'.icb  el.ix’.  and  c  .ips 
in  storage'  ke'jit  niidc'i  lock  and  kex . 

“\\  c'  fc'c'l  sure'  xxc  can  c'lilist  xeinr  support  in  tin's  c.mi- 
p.iian  to  place'  tbe'  poster  at  a  point  xx  be'ie'  it  xx  ill  be'  most 
like'Ix  to  caution  tbc'  users  of  bl.istina  c'.ips  to  re'ine'inbe'r 
tbe'  cbildre'ii. 

\\  c'  trust  yon  xx  ill  be'  abb'  to  put  tbe'  poste'r  on  x'onr 
m.ia.i/inc'  door  or  some'  otlie'i  coiispicnons  plac'C  xvliere  all 
those'  XX  bo  baxc'  ac'cc'ss  to  xeinr  caps  xvill  .sc'c  it.” 

I.e't's  not  rc'l.ix  onr  vinilancc'.  Tbc'  c'xc's  of  onr  cbildre'ii 
ele  |ie'nd  upon  it. 


4 


rilK  KM'IOSIX  FS  KVC.IM  KH  •  I \\l' XRV-Kh  BRl  XKX  .  I'l.Xd 


(^\\AI,  (;H()SSl\(i:  Klorfiicf  (^anal  dffiH'iiiiiK  is  pnKcccliiiK  in  llu-  dry  IH-Iiiiid  c»>HiTdaiiis  wliiih  linid  baik  tlif  waters  ol  the  teinpnrars  canal 
cut  across  I’atton  Island  for  use  of  river  traffic  while  the  old  chaniH-l  is  heioK  deepened  and  realiKned,  and  the  ness  liK'k  hiiilt.  \\  ilson  Dam,  Lake 

Wilson  behind  it,  and  ssork  on  the  new  lock  can  be  see  at  upper  right. 


Del  icate  astin^  on 

am 


son 


I  ennessee  \'alley  Au  Ih  «»rJ  ly  hi  asts  th  r(»u  ^h  A I  ahama*i»  uAcle  Sli4»als 
tf»  construct  a  new  l«»ch  fiir  a  l(Mt-ft.  lift  which  will 
eliminate  traffic  Ixtttlenech 


|.  K.  \lc<  I.l\  ion” 


Vr  Mtisclf  Slioais  on  flic  rsMiiiossoc 
Hi\t“r  tho  Tcnnfssrr  Willi'v  Au- 
tlioritv  is  fiiifatlcd  in  one  of  flio  most 
(‘lahorato  and  inti  icafe  licas  \  -consti  nt  - 
tion  jobs  now  licinsj  carried  on  an\- 
where  in  the  eonntrv.  A  new  lock  for 
a  l(K)-tt.  lift  is  l)*‘ino  eonstrneted  to 
take  the  place  of  two  t.indcMn  loc  ks  now 

® I Icri  ulcs  I’owtit  r  (lonip.ins' 

KinniiiKli.tin,  Alahain.i 


prosidinii  a  9(l-ft.  lift  .ind  .i  third  lock 
downstre.im  with  a  Ul-ft.  lift. 

\f  \Insc  h‘ Shoals  near  I'lorenee.  Ala- 
h.nn.i,  the  'rennessec'  lh\  er  h.is  hc'eotne 
f.nnons  in  the  history  of  the  eonntrv 
for  the  navio.ifion  difficulties  it  has 
thrown  in  the  w.i\  of  the  tra\eler  ever 
since  l)e  Soto  nsc'd  it  for  his  expedition 
to  the*  W’c-st  in  1)10. 

rhe  Tennessee  at  this  point  drops 


nearly  100  ft.  in  27  miles.  I  he  present 
lock  c  hamhers,  eonstrne  ted  in  102.')-27, 
haxo  heeonu*  inadecpiatc'  to  handle  the 
ri\c-r  traffic  elfieicMith .  .Set  c  lose-  to  the 
side  of  the  rixer.  the  locks  not  only 
e.innot  aeeoininod.ite  the  modern  lari;e 
tow  s,  hnt  also  m.ike  n.ix  iic.ition  diffi¬ 
cult  hc-c  anse  of  the  c  nr\  c-s  inyoK  c-cl  in 
hoth  the  upstream  and  downstream 
.ipproaches.  Some  tows  cannot  he 
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passinl  tliroujfh  tin*  tliri-f  loiks  in  less  flu*  lift  chainhor  is  54,(KK),(KK)  In  placr  of  the  cliawhriclgo  across  thf 

tliaii  12  lioiiis.  gallons,  and  the  filling  time  will  he  16  old  lock,  a  high-level  highway  bridge 

The  f.ieilities  now  consist  of  the  minutes.  To  supply  tlie  2(),()()0  c.f.s.  of  will  cross  both  the  new  and  the  old 

donble-lilt  lotk  at  the  dam,  the  I'lor-  water  to  fill  the  ehamher  two  15  bv  locks  to  do  away  with  traffic  interrnp- 

»‘ni»-  (.'anal  2‘i  miles  lu-low  the  d.nn,  l.j-ft.  culverts  extend  the  length  of  the  tions  on  both  the  highway  and  the 

and  a  single-lift  lock  and  dam  at  the  chamber  in  c'aeh  wall,  terminating  up-  river. 

(low  nstrc'am  c'lul  of  the  canal.  The  up-  stream  at  bellmouth  intake's  15  bv  2.3  ft.  The  'AW  is  carrying  through  the 
per  and  lower  c  h.unbi'is  ttf  the  double-  in  the  dam  face,  while  downstream  inxob  eel  construction  of  the  new  faeil- 

lift  lock  arc’  (iO  bv  262  It.  .md  (>()  b\  thc’y  make  a  90’  turn  to  discharge  into  itic’s  with  very  little  interruption  to 

.3(K)  ft.,  rc’spec'tivelv.  I.ock  No.  1  at  the  the  clam-spillwav  channel.  Filling  can  traffic  on  the  roadway  across  the  clam, 

dowiistieam  end,  with  a  lift  of  10  ft.,  be  spc’c’ded  by  lowering  the  iippcT  gate  and  almost  no  interruption  to  naxiga- 

has  a  lock  chamber  60  bv  29S  ft.  to  .spill  water  into  the  chamber,  and  tion.  It  is  accomplishing  this  feat  by 

Funds  for  the  design  and  construe  -  emptying  w  ill  be  .spc'eded  through  an  extr.iorclinarv  canal  detour  provided 

tion  of  the  new  f.icilitii's  were  appro-  ports  nucler  the  lower  gate.  In  con-  through  a  temporary  channel.  By 

priated  in  19.55  and  19.56,  .md  work  trast  with  the  hours  consumc’cl  in  the  mc’ans  of  dikes  and  cofferdams,  rixor 

began  in  July  of  the  hitter  ve.ir.  Initi.il  prc’sent  lock,  the  full  locking  cvcie  will  tr.iffic  h.is  Ih-cmi  detoured,  and  much  of 

oper.ition  of  the  locks  is  schednled  for  average  45  minute’s.  thc’channelconstmctionhasbi'endone 

.Sc'ptember,  19.59.  .md  complc't  ion  of  the  Nt)t  only  will  the  liK'king  time  lu’  inthedrx.  'I'he  princip.d  jobs  iiixoK  eel 
c’ntire  projc’c  t,  estim.itc'd  to  cost  $.35  cut  bv  the  nc'W  lock,  but  the  canal  w  ill  .ire  construction  of  a  new  lock  cham- 

niillion,  is  expecfc'cl  in  August,  19(>0.  be  straightenc’d  to  spc’c’cl  up  traffic.  To  ber,  exteiisixe  spillw.iv  altc'r.itions  in 

bring  a  long  and  lu’aw  tow  into  the  Wilson  D.uu,  construction  of  the’ temp- 

I.argcr  (  ham  nr  Spccificc  clilficult  and  tedious  job  orary  can.il  for  the  use  of  rixi’i  traffic 

riie  new  lock  ch.imber  in  the  exisf-  of  n.ixigation  bc’can.se  of  the  shaq)  while  the  prc’sc’iit  ch.umel  is  being 

ing  d.im  will  be  1 10  bv  (iOO  ft.  and  is  bends  in  the  sailing  line  into  and  out  dc'epened  .md  realigned  at  the  down- 

entirelx  downstre.nn  from  the  d.uu.  c)f  the  chamln’r.  The  lO-ft.  additioual  strc’am  c’lid.  construction  of  the  high- 

I'lie  upper  g.ite  is  of  the’  snbnu'iged-  lift  at  Wilson  Dam  pros  idc’cl  bv  the  Ic’xel  highway  bridge,  dc’epening  of 

lift  t\pc.  I  he  lock  w.ills  extend  down-  new  lc)ck  pi'rmits  the  elimination  of  the  the  prc’sc'iit  lock  chamber  to  permit  the 

strc'am  SOO  ft.  and  below  the  riser  wall  clownstrc’am  lock,  thus  spc’c’diug  up  the  existing  tandem  locks  to  function  as  an 

inns  a  guide  w.ill  63.5  It.  lt>ng.  [i.issagi’.  To  do  this  the  lower  tandem-  auxiliary  unit  without  the  additional 

double-leaf-miter  gate  117  ft.  high  is  lock  chamber  (which  will  be  kc'pt  in  10  ft.  of  lift  now  pros  icled  bv  the  down- 

being  installc’d  at  the  low  c'r  end.  standby  condition )  and  the  canal  mu.st  stream  lock  No.  1. 

The  \olume  of  water  rc’cjuired  to  fill  be  deepened  by  10  ft.  The  new  llO-ft.-wide  lock  placed  in 
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DIKE  (BY  TVA) 


existing  FLORENCE  CANAL 


,  ~t  MAIN  LOCK 


•k/LSOM  OAkt 


CONSTRUCTION  BY  TVA 


ION  BY  CONTRACT 


'ORARY  canal 


(  II AMliKIt  Xltl'l  llcri'  is  l)iiiiidatioii  ol  llio  iii-w  Kh'Is  with  thi*  ciownstrcaiii  fact'  of  the  clam,  with  eolfi-rdaiii  in  hackKroiiiid.  The  very  hard  ehert 
ill  the  new  loek  area  eaiised  dilfieiilty  in  drilliiiK  and  hlastiiiK-  Seepage  Ironi  the  river  hehind  the  eolierdain  neeessitated  eonstant  piiinpiiiK. 


till'  (‘\isliiii;  (lain  i‘liiniiiatfs  ciylit  spill- 
wav  o.itcs  in  flit'  old  dam,  i(‘dncini' 
tlicii  nninlx'i  Iroin  oS  to  .K),  I  pstroain 
liver  reoiilatioii  liv  otlita  1  \  A  installa¬ 
tions  .nid  tlie  eonstnietion  ol  additional 
power  units  at  the  dam  have  iiiadi* 
possible  this  rednetioii  in  tlii*  spillwav 
ea|).ieil\  ol  W  ilson  I  )ani. 

lemporarv  (diaimel 

To  permit  eontimiation  ol  the  river 
trallie  vv  ith  .1  miiiinmm  ol  interi  nptioii. 
and  to  III. ike  possihh'  niiieli  ol  the 
deepening  ol  the  eh.nmel  in  the  drv , 
r\'  \  prov  ided  a  tempor.irv  ehamu'l 
.leross  I’.itton  Isl.nid,  vvhieh  lies  he- 
twt'en  till'  pi'inianent  Kloreiiee  (filial 
.nid  till'  river.  .\n  elahor.ite  timiiio 
sehednle  ol  eolleidam  ehanoes  and 
tenipor.irv  and  piTiiianent  dikes  was 
reipiired.  The  tempor.irv  ehannel 
strnek  no  roek,  so  th.it  no  hl.istino  w.is 
needed  in  this  p.irt  ol  the  work.  I  his 


exeavatioii  and  the  det'peiiino  ol  the 
l•’lor(‘nee  (!anal  vveri*  done  hv  Massmaii 
(amstrnetioii  (amip.niv  ol  Kansas  (atv, 
and  Farrell  ( lonstrnetioii  (amipaiiv  ol 
Memphis,  Temiesst'e,  and  Hrinkh'v  ,  Ar- 
k.insas,  riie  roek  exeavatioii  was  snh- 
eontraeted  to  the  C.’l.irkson  (lonstrne- 
tion  Camip.niv  ol  Kansas  (atv,  Missouri. 

Ivxeavation  in  the  iii.iin  loek  area 
was  done  hv  T\  .\  and  involved  some 
imnsnal  roek.  |nst  helovv  the  dam  .1 
ereat  nianv  large,  loose  honlders.  some 
reaehing  a  si/e  ol  2(K)  tons,  had  heen 
displaeed  and  h.id  rolled  down  into  the 
riv  (M  l)(“d  hv  the  lorcv  ol  the  dam-spill- 
w  av  diseharg»‘s  and  were  depositeil  in 
piles.  Manv  ol  these  honlders  had  to 
he  reduced  in  si/(‘  hv  hlasting  lor  load¬ 
ing  hv  power  shov  tds. 

Hard.  IX'iise  (diert 

riie  solid  roek  lorm.ition  in  the  iii.iin 
loek  area  is  a  shalv  limestone  streaked 


w  ith  dense  ehert  or  Hint,  a  snhstance 
so  h.ird  that  it  resulted  in  severe  wear 
to  drill  hits,  traek  pads,  and  shov  el  dip¬ 
per  teeth,  riie  hori/ontal  lavers  ol 
the  lorniation  ent  across  with  vaatical 
se.nns,  ni.niv  nmd-lilled.  ni.ide  drilling 
.111(1  hlasting  diliicnlt. 

W Ork  on  the  solid  roek  hegan  at  the 
downstream  end  with  21  wagon  drills 
niomiting  Ingersoll-H.ind  .\-71  drifters. 
Air  lor  the  drills  was  supplied  hv  an 
Ingersoll-Hand  2t)(K)-c.l.m.  comprt*ssor 
.md  a  .Sullivan  31()((-c.l.ni.  compressor, 
hoth  ol  which  liirnished  air  lor  th(‘ 
whole  joh.  riie  extreme  hardness  ol 
the  rock  lort  ed  tlu'  use  of  4-point,  2-in. 
hits  with  tmigstiMi-carhide  inserts, 
w  hich  vver('  s.itislactorv  hut  expensive 
hecanse  ol  high  breakage  of  drill  steel 
in  the  more  .seamv  sections.  Drill  holes 
were  put  down  on  .>ft.  spacing  to  an 
.iverage  dt'pth  of  12  ft.  Holes  vv(*re 
loaded  with  (ielamitcR  2,  I'i  hv  12  in.. 
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Tl'N'NKI,  FOK  INTAKK  Cl’l.N  KKT:  Tunnel  face  shows  line-drillinK  on  fop,  bottom,  and  sides,  and  holes  in  the  face  to  break  «ip  eonerete,  as 
blast  hole  is  put  down  by  the  driller.  The  line-drilliiiK  indicates  the  approximate  finished  dimensions  of  the  culvert  after  the  tunnel  is  lined  with 
concrete  to  facilitate  the  floss.  In  this  area,  blasts  svere  small  so  as  to  avoid  damage  to  |M*nnanent  installations. 


TIIF  F.M'I  «)SI\  KS  FVCINFFH 


and  tlic  loading  factor  was  approxi¬ 
mately  0.75  II).  per  cu. yd.  Primacord* 
with  delay  connectors  was  used  as  the 
detonating  agent. 

W'aterways  and  excavation  limits 
were  line-drilled  to  preserve  neat  lines 
and  prevent  hackbreak.  Two-in.  bits 
\\’ere  used  for  this  drilling  and  for  the 
blast-hole  drilling.  Spacing  varied  from 
4  to  6-in.  centers,  depending  upon  the 
character  of  the  rock.  Along  the  lines 
adjacent  to  the  tlam  a  complete  broach¬ 
ing  job  was  done  to  protect  the  old  con¬ 
crete. 

Itemoval  of  material  from  the  Icnk 


area  was  done  in  three  stages  by  shov¬ 
els,  draglines,  and  clamshell.  In  the 
initial  stage,  loose  boulders  and  earth 
were  removed  to  solid  rock  ahead  of 
the  drilling  and  blasting.  This  over¬ 
burden,  totaling  approximately  100, (X)0 
cu.  yd.,  was  removed  by  one  38B 
Bucyrus-Erie  shovel  with  l/*-cu.  yd. 
dipper  and  one  35(X)  ManitowcK-  shovel 
with  a  2Ji-cu.  yd.  dipper,  both  on  two 
shifts  per  day.  Six  to  ten  Euclid  10-cu. 
yd.  end-dump  trucks  hauled  the  ma¬ 
terial,  the  number  of  trucks  used  de- 
pt'uding  upon  the  length  of  haul  to 
the  disposal  area  on  Patton  Island. 


Following  the  stripping,  the  solid 
rock  was  taken  out  to  elevation  394, 
which  is  the  maximum  design  rock  ele¬ 
vation  within  the  lock  area.  One  2!t-cu. 
yd.  Bucyrus-Erie  54B  and  one  2-cu.  yd. 
Buc\Tus-Erie  51 B  were  used.  This  ex- 
eax  ation  reduced  the  rexk  within  tlu* 
area  to  approximately  elevation  394. 
Finally,  material  was  remox  ed  for  con¬ 
struction  of  the  filling  and  emptying 
culxerts  and  xvaterxvays.  The  main 
area  xvas  exeaxated  to  elexation  3S0 
and  soim-  areas  taken  doxvn  to  ele¬ 
xation  370  in  lifts  of  7  to  10  ft.  using 
mainly  poxver  shoxels.  .\s  the  xvater- 
xvavs  xvere  tcK)  narroxv  for  the  shox  els 
to  xvork  in,  thex’  xvere  dug  xvith  a  60- 
ton  ()sg(K)d  equipped  xvith  a  2-cu.  yd. 
dragline  bucket.  Txvo  Caterpillar  D-S 
tractors  xvith  bulldozer  mountings 
cleaned  and  maintained  roadxvay 
ramps.  A  third  Caterpillar  bulldozer 
maintained  the  spoil  area.  Slightly 
oxtT  2(X),000  eu.  yd.  of  rock  xxas  re- 
mox'cd. 

Water  seepage  through  rock  seams 
from  the  adjacent  cofferdam  and  from 
the  old  Wilson  lock  xvas  a  serious 
problem.  To  nn*(*t  it  four  sumps  xx’ere 
blasted  into  the  rock  along  the  rixer 
side  of  the  rixer  lock  xvall,  the  deepc'st 
of  thest'  taking  xvater  from  the  loxvest 
excavated  areas.  Nine  14-in.  and  16-in. 
t'lectric  motor-drix(“n  pumps  handled 
all  seepage,  four  being  usi'd  most  of 
the  time,  but  all  nine  xvere  pressed  in¬ 
to  serx  ice  in  flood  season. 

Delicate  Blasting  Problem 

C'onstruction  of  the  txx’o  culx  erts  that 
supply  xvater  to  fill  the  lock  chamber 
presented  a  most  delicate  blasting 
problem.  Each  culxert  required  the 
driving  of  tunnel  cuts  19  bx'  27  ft. 
through  the  old  dam  to  provide  a  cul- 
xfrt  1.5  bx’  2.3  ft.  after  lining  xvith  con¬ 
crete  to  facilitate  the  xvater  floxv.  This 
blasting  had  to  remoxe  the  dam  con¬ 
crete  xvithout  disturbing  the  old  struc¬ 
ture,  and  the  aggregate  for  this  con¬ 
crete.  pourt'd  oxer  30  years  ago,  con- 
taiiM'd  huge  boulders,  some  sexeral 
feet  in  diameter,  inereasing  the  com- 
plexitx’  of  the  drillijig  and  blasting. 
.About  16  ft.  of  the  concrt'te  on  the 
doxxnstream  face  xvas  remox  t-d  bv  an 
open  blasting  procedure,  b»it  the  re- 

“Hoi;.  I’.  S,  I’at.  Off.  fiy 
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DHII  I.INC  I'Am  itN  lOH  INTAKF.  Cl'I.X  ERT  Tl’NNELS:  Blast  in  culvert  tiinnel  put 
tlirniii’li  i»l(l  (lam  sliosvinR  l(H'atiim  of  blast  ImiIcs  for  the  initial  broach  shot.  The  1 1  holes  were 
each  loaded  with  2's  cartridRcs  of  (ielainite  2,  in  two  charges,  one  at  the  hack  of  the  hole  and 
one  at  the  front,  and  primed  ss  ith  two  delay  caps  in  each  hole,  ranging  from  first  to  fifth  delay. 
This  blast  used  l.'kS.  lb.  of  dynamite  and  brought  down  5  eu.  vd.  (*f  concrete.  The  culvert  break 
line  was  line-drilled  on  the  top,  bottom,  and  sides  to  asoid  damage  to  adiaevnt  <?onerete,  and 
drill  boles  were  drilled  at  approsimately  2-ft.  spacing.  I.ine-drilling  used  2'5-in.  holes  on  4-in. 
centers  top  and  bottom  and  S-in.  centers  on  sides;  where  walls  were  thin,  spacing  was  reduced 
to  4  in.  I.ine-drilling  holes  were  10  ft.  deep  and  blast  holes  4  to  6  ft.  deep. 
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THE  E.\PLOSIVES  E.NC1XEER 
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KKAI.IGNKD  (^\NAI.:  Kliminatinn  of  dounstream  1(K'k  and  dam 
IH'rniits  rculigiiniont  of  Florence  C'anal.  HiNcr  traffic  will  be  able  t<» 
clear  railroad  and  liiKliway  bridKCN  more  easily. 


OLD  AND  NKW  LOCK:  Old  Im-k  continues  in  use  while  the  new 
hK'k  at  center  is  built.  Ksisting  liK'k  and  approach  are  spanned  by 
access  bridge  and  conveyor  for  concrete  mixing  plant. 


1,0(!K  ('0NSTHl'(T10\:  New  chamber  area  under  construction 
shoss  ing  concrete  forms,  ciilsert  channels,  and  waterways  cut  in  r<K'k. 
Approach  to  the  old  liK-k  is  at  the  top  of  photograph. 


I.lNF.-DKII.l.lNG:  TN’A  line-drilled  at  toe  of  the  dam  to  prevent 
damage  to  existing  structure  from  blasting  in  the  lock  chamber  area. 
The  riK-k  encountered  was  a  very  hard  chert. 


W\ 

!  *  1  I  ■  1 

ll  f  ;  ^  • 

11  v 

1  ■  * 

.MITFK  BFOrKS;  Shosvn  here  are  upper  miter  blocks  and  removal  of  HOCK  EXCA\'ATION:  Shovels  at  work  on  T\’A  portion  of  canal, 

the  concrete  from  the  tunnel  for  intake  culverts.  Possibility  of  dam-  The  Authority  reserved  for  itself  the  deepening  of  the  approach  to 

age  to  old  dam  required  careful  blasting.  the  new  lock.  In  this  area,  many  large  boulders  necessitated  blasting. 
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Al.  (>!•'  AlU  Ill-iS  A\l)  I’lK.KS:  ('onstnictinii  of  tho  new  l<Hk  rf(|iiiri'il  flif  rt’iiio\iil  of  a  section  of  the  old  dam.  Bays  Nos. 

4,  .A,  and  (i  are  IreiiiK  reinosed.  DiaKram  sliows  pattern  tor  a  Ispieal  Blast  of  2S.T.'>  eartridKcs  of  (ielainite  2,  I'l  hy  H  in.  weiKhiiiR  !!..’>  Ih., 
uliieli  hnniRlit  out  4. .A  eii.  yd.  of  eoiK-rete.  I)ela>  caps  one  tlironRli  ten  ssere  used.  An  area  of  the  pier  or  arch  approximately  4  h>  fi  to  8  ft.  would 
he  drilletl  with  six  lioles,  tlie  deptli  xarxiuK  xsith  the  position  <»t  tlie  sliot.  Adiacent  arches  were  cliecked  closely  after  eacli  shot,  for  possible 
damaKe,  and  falliiiK-pin  xihration  tests  were  made  on  the  sidexsalk  ahoxe  the  piers  to  determine  extent  of  xihration.  Sections  .Nos.  4,  8.  and  12. 
originally  planned  to  he  hlasteci  out,  xsere  not  remosed  xsith  dxnaniite  hecause  of  fresh  concrete  placed  in  the  liniiiR  of  the  intake  cuixert  tunnel 
Im-Ioxx’  that  areli.  ('oncrete  in  Bax  .‘1  xxas  remoxed  hy  liiie-drilliuK.  chippiin;.  and  xvedRiiiK.  ('oncrete  in  the  tunnel  on  the  riser  side  had  aged 
enoiiKh  so  that  hlastiiiR  xxould  not  dainage  it.  I'he  utmost  care  an<l  eiigineerinR  skill  xxas  necessarx  in  removiiiK  these  arches  and  piers. 


iiiaiiulrr  ot  tin'  12-ft.  nit  i:ior«' 

I'air. 

(’omn'tc  for  tlio  upper  ^ate  sill  was 
plaex'tl  to  approxiinatelv  the  final  ele- 
\  atioii,  and  the  loek  walls  to  aho\  e  lake 
Ie\  ('I  hefore  tiitmelinn  was  ilone.  I  N’ A 
inadi’  use  of  a  20()-ton  floatinij  hulk- 
head,  Ih  l)v  74  ft.,  eonstrneti'd  hv  the 
.\nthoritv  to  si'al  ofl  Lake  W  ilson  dnr- 
injf  enhert  tnnnelinn  and  eoneretin^. 
It  is  a  3-ft.-deep.  all-welded  eellnlar 
strnetnre  with  sidi's  and  hottoin 
shaped  to  fit  aifainst  tin'  upstream  faee 
of  the  dam.  The  ImIkhead  was  posi¬ 
tioned  hv  floodimi  one  end  to  hrinn  it 
into  an  upright  position,  pulled  oxer 
to  the  tiam  faee,  and  the  water  hehind 
it  pmnpi'il  out.  the  spillwav  gate  re¬ 
moved,  and  the  remaining  water 


pumped  out  so  that  the  kike  water 
pri'ssnre  forced  a  tight  seal. 

rnnneling  proceeded  then  along  a 
pkm  which  proti-etnl  the  adjacfiit 
d.un  from  elleets  of  the  hkisting  in  the 
tunnel.  The  ent  was  line-drilled  on 
four  sides  of  the  Ih-ft.  minimum  width 
and  27-ft.  height  using  2'2-in.  holes  on 

4- in.  centers  .it  the  top  and  hottom  and 

5- in.  centers  on  the  sides.  Spacing  of 
the  ilrill  holes  w.is  2  hx'  2  ft.  Blasting 
xxas  hegun  xxith  2*2  Ih.  of  (iekunite  2, 
I  'i  hx  S-in.  eartriilges.  using  three  delax 
caps  in  each  hlast,  xxhich  hrought  out 
0.2  cu.  vd.  of  materi.il  in  the  hroacliing 
shot.  This  xxas  gr.iduallv  increaseil  as 
the  tunneling  proceeded  until  I0'«  Ih. 
of  dx  namite  xxith  eight  delav  caps  in 
each  hlast  hrought  2.3  cu.  vil.  of  ma- 


ti'iial.  I.oading  xxas  determinetl  hv 
proximitv  to  the  line,  and  the  highest 
production  reached  xx  as  1  to  1*2  cu.  x  il. 
of  mati'rial  for  I  Ih.  of  dxnamite.  .\t 
first,  hlasting  holes  xxere  3  ft.  deep,  hot 
Liter  xxent  to  6  ft. 

For  the  final  adxance,  line-drilling 
xxent  all  the  xxav  through  the  section 
.Old  the  pilot  hole  hroached  through  to 
the  ImIkhead  xoid.  Blast  holes  for  this 
.idxanc-e  xxere  drilleil  on  IS-in.  centers 
to  xvithin  IS  in.  of  the  upstream  face. 
As  the  ImIkhead  xxas  onix’  3*2  ft.  axxav 
and  the  dam-constrnction  joint  close 
Iw.  this  last  hlast  hail  to  he  done  most 
carefullv.  Onlv  \  Ih.  of  dx  namite  xxas 
loaded  in  each  hole,  \  Ih.  at  the  front 
or  tunnel  face,  and  Ih.  at  the  hack 
(Continued  ou  page  29 
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A  SALUTE  TO 

Qu  MOLCS 


I'here  are  many  who  build 
On  the  face  of  the  earth, 

But  of  this  many  only  a  few 
Tunnel  under  mountain  and  river 
(iouge  deep  into  sand  and  clay 
'Fo  change  with  daring  and  skill 
The  natural  shape  of  the  land. 


These  are  The  Moles, 

A  special  breed  of  builders, 
C'lassificat ion— heavy  construction. 
With  (jualification  based  upon 
Their  work  beneath  water,  rock,  or 


'Fhe  signature  of  their  contributions 
To  a  better  life  for  all  mankind 
Is  seen  in  mighty  bridges 
Spun  across  water  barriers; 

In  vehicular  tunnels 
Under  river  and  mountain; 

And  in  the  massive  dams 
Which  around  the  earth 
Have  tamed  unrulv  rivers. 


lUclurcs  hy  riohn  Moll 


These  are  men  with  determination 
Made  of  crucible  steel, 

Hugged  individuals 
Competing  no  holds  barred 
One  against  the  other 
Hut  close  in  brotherhood. 

Their  work  is  the  doing 
Of  things  undone  before; 

Devising  gigantic  machines 

Some  new,  some  grotesque  hybrids 

Of  earlier  tools 

Csed  by  builders 

To  bend  nature’s  handiwork 

Into  a  shape 

Of  man’s  desiring. 


Hunch  a  hole  through 
A  mountain  with  one  hand. 
And  with  the  other 
Hold  hack  rock  and  water, 
Forever  seeking  to  erase 
This  remolding  of  matter 
Already  eons  unchanged. 
This  The  Moles  have  done! 


Drill,  blast,  muck  out,  and  pour 
Or  maybe  Humpcrete, 

Hut  always  with 

One  eye  on  the  mountain. 

And  the  other  on  Time! 


Turn  the  course  of  a  river 
Aside  from  its  natural  path 
Until  steel  and  concrete 
Pile  up  in  graceful  majesty 
The  high  head  dam. 

This  will  be  the  master 
Of  water  which  before 
Rushed  headlong  to  the  sea, 

Destructive,  wasteful,  wasted. 

Not  so  since  the  dam 
Harnessed  the  river 
To  provide  electric  power. 

To  nourish  arid  earth. 

Or  to  serve  a  city. 

Somehow  the  names  they  bear 
Echo  the  grandeur  of  their  existence. 

There’s  Grand  Coulee,  Shasta,  Boulder,  and  Table  Rock, 
Hungry  Horse,  Bull  Shoals,  and  also  Fort  Peck, 

Detroit,  Flaming  Gorge,  Glen  Canyon,  and  Clark  Hill, 
Courtright,  Wishon,  Brownlee,  and  Long  Sault. 

These  The  Moles  have  built! 

Take  a  giant  scoop 
And  dig  a  deep  hole 
A  city  block  wide, 

Then  sink  the  foundations 
Of  a  skyscraper. 

Or  use  a  bigger  scoop 
To  cut  a  hundred  mile  ditch. 

With  dams,  locks,  and  canals. 

Deep  enough  for  ocean  ships 
To  steam  halfway 
Across  a  continent. 

These  The  Moles  have  done! 


Plant  the  feet  of  a  bridge 

Solid  and  secure 

Beneath  water,  mud,  and  sand. 

Burrow  far  below  a  river 

To  push  a  vehicular  tunnel 

Between  one  land  mass  and  another 

And  always  hold  a  door  shut 

Against  tons  of  water  overhead. 

Seeking  a  weak  spot 

And  sometimes 

Tragically 

Finding  it. 


f rr  iTT  iWn 

This  is  no  easy  life! 

There  are  many  hazards 
Routine  to  the  work 
Of  The  Moles, 

Obstacles  and  challenges 
Which  must  be 
And  are 
Mastered. 

For  these  are  men 
Who  wrestle  the  elements 
'I'o  a  fall. 

'{'ake  the  Texas  towers, 
d'he  Moles  were  ordered 
d'o  anchor  an  electronic  island 
Housing  almost  a  hundred  men 
On  the  turbulent  Atlantic. 

'I'his  time  they  built 
From  the  top  down 
Not  from  bottom  up. 

'I'hey  drove  legs  of  steel 
Into  the  ocean’s  depths 
Ready  for  any  wave  or  wind, 
'I’o  create  offshore  sentries 
For  defense. 


Indeed,  for  the  preservation 
Of  liberty 
’Phey  have  worked 
.\round  the  clock. 

Around  the  earth. 

To  create  airfields 
Out  of  desert 
And  ice  barrier; 

To  gouge  out  harbors 

For  ships  of  war  and  supply: 

Or  bury  in  man-hewn  rock  caverns 
.•\  fortune  in  food  and  fuel. 


\  '  '  '  J  c  ?  ■  '*  '  J 
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All  of  these  things 

The  Moles  have  achieved, 

While  refusing  to  recognize  the  phrase 
It  can’t  he  done! 


There  are  many  who  huild 
On  the  face  of  the  earth. 


But  only  a  few, 

.‘\n  exclusive,  adventuring. 

Hardy  few 

Tunnel  under  water,  rock,  and  soil 
To  construct  monuments 
Designed  to  last  forever 
In  the  service 


Of  mankind. 


I  o  them,  a  salute. 

A  salute  to  The  Moles' 


V 


The  Moles  Ls  an  association  of  men  now  or 
formerly  engaged  in  the  construction  of  tunnel, 
subway,  sewer,  foundation,  marine,  subaqueous, 
or  other  heavy  construction. 


Besides  encouraging  fraternization  and  the 
exchange  of  technical  information,  the  purpose 
of  The  Moles  is  to  advance  the  heavy-construction 
art;  to  recognize  outstanding  pt^rformance  in 
thus  field;  and  to  encourage  engineering  students 
to  participate  in  heavy  construction. 

Offices  of  The  Moles  are  in  The  Biltmore,  Madison 
Avenue  at  43rd,  New  York  17,  New  York. 


Cliute-cl  es-Passes 
A  Oi^antlc  (Construction  Project 


l!.n^S neerin^  skill  and  ingenuity  romlvine  lf>  speed  eomplelion  of 
tunnels  and  underground  facilities  for  a  new  1  K  p. 

Ii  vdrcte  leet  rie  plant  in  nor  th  ern  OueKee 


HOHKin  K.  DVMKM 


t)u‘  largest  units  ui  tluMr  kind  in  the 
world.  To  gi\e  a  better  itlea  ot  tlu‘ 
iiniiK'iisitv  ol  the  nnd(‘rgronnd  work, 
the  vt-tt.-diainett'r  main  snpjdv  tun¬ 
nel  is  l.irger  than  tiu'  Holland  Tnim«*l 
w  hieli  speeds  trallie  between  New  Jer- 
se\  and  New  >  ork.  I'lie  main  jiowor- 
lionse  is  about  as  high  .is  a  ten-storv 
building. 

W  ater  will  How  throngh  the  tunnel 
at  a  r.ite  ol  IS.IKK)  in.  If.  per  seeond 
and  then  drop  almost  If.  \erfieallv 
to  the  pow  i-rhonse.  At  the  pow  erhonse, 
the  five  generators  will  he  able  to  pro- 
dnee  a  tol.d  ol  I.IKHI.IHK)  hp.  riii*  elee- 
trii  itv  w  ill  then  he  eai  ried  on  .‘VvO.OOO- 
\olt  tr.msmission  lines  to  Isle  Maligne. 


Timn  JUNDHKi)  miles  north  ol 
(^)nehee  (.'ite  at  C'hnte-des-Passes, 
Provini'e  of  (^)nehee,  (!anaila,  a  tre¬ 
mendous  nndergronnd  powerhon.se  is 
being  eonstrneted  along  with  nearlv 
10  miles  of  tunnels.  When  eompleted. 
this  powerhouse  w  ill  headipiarter  gen¬ 
erating  eipiipment  capable  of  provid¬ 
ing  l.IKKMKH)  hp.  ol  electrical  energy. 

The  project  is  under  construction  for 
Alcan,  the  operating  i-ompanv  of  Aln- 
mininm  l.imited  and  is  located  near 
the  Perihonka  Hi\  er  in  the  heart  of  the 
nigged  hush  eonntrv  of  (^)nehec.  The 
major  items  iH  nndergronnd  work  spe- 

®S2  K.  Kilfli  Sfrerf 
Dunkirk.  \r\v  York 


cified  hv  the  amti  act  are  the  dri\  ing 
of  a  h-mile  ■34-ft. -diameter  tunnel,  re¬ 
moval  ol  rock  to  make  an  mulergronnd 
chamber  ffi5  hv  70  hv  70  It.  to  house 
the  h\  (Iroelectric  units,  constrnefion  ol 
a  tailrace  manilold  chamber  of  about 
the  same  dimensions,  and  driving  .i 
0,(K)0-lt.-long  4S-lf. -diameter  nnlined 
t.iilrace  tnnnel.  The  chambers  and 
tunnels  are  being  hewn  out  ol  gr.mife 
ol  the  Lanrentian  shield.  The  work  is 
being  done  to  supply  the  electrie  power 
lu'cessarv  lor  .dnminnm  smelting  proi  - 
esses  at  Isle  M.digne,  (^)neb<v,  100 
miles  to  the  south.  Ihe  five  2(K),(KK)- 
hp.  generators  to  be  inst.dled  in  the 
nndergronnd  ehamber  are  consideri'd 


.\HK A:  It  is  at  ('liiiti--<k‘s-l’ussi-s 
in  nortluTn  Qiiflu-c  that  Alcan  is  ciiKaKctl  in 
a  RiKantic  hydrm'lcctric  constnictinn  project. 
The  live  iiiulerRronnc!  Renerators  to  be  in¬ 
stalled  will  add  l.tKMt.lMH)  more  horsepower 
of  electrical  eiierRv  to  meet  the  needs  of 
an  expandinR  ainniinnrn  industry. 


Tl’NN'Kl,  HK.ADINC  This  tunnel,  vs  hen  completed,  ssill  be  four  times  the  leiiRth  of  the 
Holland  Tunnel  between  New  York  and  New  Jersey.  W  orkers  are  shown  installiiiR  the  ventila¬ 
tion  pipes  to  provide  the  fresh  air  for  the  health  and  comfort  of  the  men  underRround. 
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Work  Progressing  Rapidly 

Perini  (Quebec,  Inc.,  is  the  sponsoring 
contractor  for  the  joint  venture  of 
Perini-.McNainara-Queinont  Construc¬ 
tion  Company.  NN’ork  was  starter!  on 
tire  project  in  September,  1956,  and  the 
engineers  in  charge  of  the  job  estimate 
that  c-ompletion  date  will  he  earlv  in 
1960.  When  the  c^onstniction  work  is 
completed.  Cdmte-des-Passes’  power- 
producing  facilities  will  give  Alumin¬ 
ium  Limited  a  total  of  4,7S().()(K)  hp.  for 
producing  electricitv  in  Canada.  .Mu- 
minium  Limitefl  is  the  same  com- 
panv  that  built  the  vast  subterranean 
hvdroeh'ctric  pow<T  plant  for  its  alum¬ 
inum  facilities  at  kitimat,  British  C'o- 
lumhia.  It  is  estimated  that  about  1.5*? 
of  all  primarv  aluminum  used  in  the 
I’nited  States  is  produeed  in  Canada. 

.Access  tunnels,  or  adits,  were  begun 
at  three  points  along  the  route  of  the 
main  tunnel.  The  main  tunnel  will  run 
frt)m  a  storage  lake  to  the  subterranean 
powerhouse  6  miU*s  downstream  on  the 
Perihonka  River.  .Adit  \o.  1  is  2.07S 
ft..  Adit  \o.  2  is  4.021  ft.,  while  Adit 
\o.  3  is  2,675  ft.  long.  Basieallv,  thev 
ar»*  sloping  aec-ess  bores  to  the  power 
tunnel.  The  main  tunnel  is  34  ft.  in 
diameter,  ('ontractors  have  already 
completed  all  three  of  the  tunnel  adits 
and  are  now  excavating  the  main  tun¬ 
nel  and  powfrhonse  caxt'rns.  It  is  ex- 
p»‘ct('d  that  the.se  two  units  will  he 
completed  hv  .August,  1959. 

With  eonstruction  work  going  on 
around  the  clock,  tnnnel  crews  ha\e 
been  working  txvo  12-hour  shifts  and 
are  setting  records  for  advance.  .As 
much  as  6,.500  cu.  vil.  of  rock  a  week 


(Top) 

Kl  GGKI)  TKKHAIN:  The  Perib<»nka  River, 
one  of  the  nmtes  used  by  the  eiRhteenth-  and 
nineteenth-eenfury  French  explorers,  is  the 
site  of  the  C.’hiife-des-Passcs  project.  The 
underKntiind  powerhouse  will  he  built  under 
the  cleared  area  shown  in  the  lower  riRht  of 
this  aerial  photoRraph. 

(tlenter) 

\  SPFGIAl-  Jl'MBO:  .Not  only  is  the  most 
inorlem  standard  equipment  used  throuRhout 
the  project,  but  special  apparatus  is  desiRued 
and  built  on  the  site.  The  three-tiered  jumbo 
is  heinR  built  and  tested  in  the  outside  work 
area  to  meet  special  needs  of  the  biR  tunnel. 

(Bottom) 

.AT  THE  F.AC'p]:  The  jumbo  at  the  face  of 
the  discharRe  tunnel  is  equipiK'd  with  20  Joy 
TM  400  drills  mounted  on  hydraulic  booms. 
WorkiiiR  the  top  headinR  only,  excavation 
averages  33  cu.  yd.  per  ft.  of  advance. 
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has  been  reni(i\ed  from  each  of  the 
tunnel  ht'adings.  The  top  heading  anci 
bench  method  are  used  in  dri\  ing  the 
tunnel. 


KKAR-Dl'MP  TRAII.KRS:  A  fleet  of  .'J.'J  rear-dump  trailers,  pulled  l»y  ('aterf)illar  2r.s,  is 
kept  busy  hauling  the  muck  out  of  Adit  No.  1.  These  units  have  a  capacity  of  ID  eii.  yd.  and 

are  highly  maneuverahle. 


Drilling  and  Blasting 

The  most  modem  construction  teeh- 
nifjues  are  Ix'ing  used  in  speeding  this 
projtvt  to  TOinpletion.  Drillers  on 
three-tiered  specially  designed  and 
constructed  jumbos  drill  holes  in  the 
heading  in  record  time  for  the  blasting 
crews.  .\11  jumbos  are  etjuipped  with 
Jov  TM  4(K)  drills  mounted  on  hv- 
draulic  booms.  Timken  carbide  de¬ 
tachable  bits,  214  in.  in  diameter,  used 
with  .\tlas-Ottawa  I'i-in.  drill  sttvl  are 
gis  ing  satisfactory  f<»otage  in  the  gran¬ 
ite  before  ha\  ing  to  be  replaced. 

.\  special  jumbo,  skid  mounted,  was 
built  on  the  job  site  for  use  in  driving 
the  4S-ft. -diameter  tailrace  tunnel. 
This  jumbo,  after  being  built  and 
test(“d  outside,  had  to  be  partially  dis¬ 
mantled  and  dragged  into  the  tunnel 
heading  w  here  it  was  reassembled  and 
is  now  in  operation.  Its  20  drills  are  on 
three  levels.  si.\  on  each  platform  and 
two  on  the  top  for  drilling  holes  for 
roof  bolts.  The  top  heading  is  drilled 
and  blasted  first.  Drill  holes  are  254  in. 
in  diameter  and  are  loaded  with  ten 
cartridges  of  407  gelatin  extra  dyna¬ 
mite.  The  bench  sc'ction  is  then  blasted, 
using  vertical  drill  holes.  The  excava¬ 
tion  axeragc's  33  cu.  vd.  per  ft.  of  ad¬ 
vance.  Progress  will  be*  faster  when 
drilling  and  bla.sting  in  the  bc'nch  since 
only  15  cu.  yd.  per  ft.  of  advance  is 
contemplatc'd.  It  was  onl\’  after  con¬ 
siderable  experimcuiting  with  both 
horizontal  and  vertical  hole's  that  it  was 
decided  the  vertical  holes  were  more 
efficient  for  removing  the  bc'nch. 

The  intake  c'lid  of  the  main  tunnel  is 
approximately  140  ft.  below  the  sur¬ 
face  of  Lake  IVribonka  and  extends 
about  0(K)  ft.  under  the  lake.  .\  .50-ft. 
“plug”  of  rock  keeps  the  water  of  the 
lake*  from  rushing  into  the  tunnel.  Pc'r- 
haps  one  of  the  most  delicate  blasting 
opc'rations  of  the  whole  projc'ct  will  be 
the  removal  of  this  plug  bv  a  single 
blast,  so  that  the  water  will  flow 
through  the  tunnel  and  into  the  gen- 
c'rating  units. 

Based  on  the  type  of  rock  and  the 
blasting  results  to  date,  it  is  estimatc'd 
that  a  total  of  10,(KX).000  lb.  of  cKma- 
mite  w  ill  be  used  before  this  project  is 


completed.  .Approximately  .5()(),(KH)  lb. 
of  4<)'«  gelatin  extra  dxiiamite  is  now 
being  used  each  month.  .At  this  rate  ot 
dynamite  consumption,  the  (dmte-des- 
Passes  project  is  considered  bv  man\  to 
be  the  major  user  of  c'xplosiv  c's  in  C.'an- 
ada. 

Kc|uipmcnt 

With  the  exc-eption  of  six  portable 
(i(X)-c.f.m.  Ingersoll-Rand  and  (iard- 
ner-Denver  comjrrc's.sors,  all  the*  com- 
pressc'd  air  on  the*  job  is  Ix'ing  supplic'd 
bv  Jov  .Manufacturing  ('ompanv’s 
•Model  W.N  102,  720-c.f.m.  coiujiressors. 

Tlie  bla.sted  material  in  the*  tunnc'l 
is  being  loaded  bv  Northwest  shovc-ls 
ecpiipped  with  1,'s-cu.  vd.  dippers. 
Tliese  units  have  been  modified  bv 


having  thc'ir  booms  and  sticks  short¬ 
ened  for  c'ase  of  handling  under¬ 
ground.  4  ln‘  muck  is  loaded  into  Athev' 
PH  21  trailc'r  units  and  hauled  bv 
( Caterpillar  DW  21  tractors  to  the  spoil 
piles. 

.Some  of  the  principal  operating 
e(|uipm('nt  used  on  the  job  an*  North- 
vv*'st  .Moilels  0,  2.5,  41,  and  SOD  shovels, 
(Caterpillar  1)W  21  and  I)  8  tractors 
and  .Model  12  grad«'rs,  Athev  PH  21 
haul  truck  units,  jov  -M.uiufacturing 
(CompanvT.M  4(K)  compressors  and  W 
102  drills  and  fans,  Ingersoll-Hand  and 
I'airbanks-.Morse  pumps,  M.ick  trucks, 
and  Lord  service  vehicles. 

.At  the  peak  of  activity  more*  than 
3,000  men  were  working  on  the  job 
from  camps  located  at  each  of  the  ac- 
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cess  tunnels.  Now  that  the  prelimi¬ 
nary  work  is  clone  the  crew  has  bc^en 
rc*chici*cl  and  th(*re  are  about  1,500  men 
currently  employed  in  the  construction 
work  at  this  riij'ijed  northern  (^uc'bt'c 
location. 

Modem  Communitv 

.As  it  has  done  at  Kitimat.  Briti.sh 
(adumbia,  and  at  plant  sites  in  otlu*r 
parts  of  the  world  where  it  has  built 
alumiuum-produc-ing  installations.  Alu¬ 
minium  I.imit(‘d  is  building  a  iu‘w 
community  for  the*  permanent  stall 
near  the  location  of  the  powerhouse. 
The  town  will  sit  high  on  a  hill  os  t'r- 
lookiiig  the  IVribonka  Hiyer  and  will 
be  a  modern  community  in  eyt*ry  rt“- 
spect. 

Already  the  first  pcTinaneut  homes 
for  the  stall  ha\e  been  built.  In  addi¬ 
tion  to  the  modem  domicile's,  the  town 
will  pros  ide  tlu'  employes  with  up-ten 
date  stores,  a  school  with  a  large  gym¬ 
nasium  that  will  also  be  used  as  a  hall 
for  community  activ  ities.  Kwry  ellort 
is  being  put  forth  to  assure  the  com¬ 
fort  and  welfare  of  the  stall.  Approxi- 
matc'ly  .50  lamilic's,  composed  ol  oper¬ 
ating  and  maintc'uancc'  stall,  will  be 
permanently  locatc'd  here  alter  the 
eompletion  of  the*  construetion  pro¬ 
gram. 

The  project  manager  for  this  huge 
enginei'i  ing  program  is  K.  B.  Fontaine. 
Projec  t  t'ligineer  is  [.  .\.  Bc'dington.  Job 
superintendents  are  (].  Wfst,  .\I.  (i. 
Brown,  and  I’.  S.  llodgins,  while  B. 
.\nderson  is  e(|nipm('nt  superintc'iid- 
ent.  .\dministrati\  c'  olficer  for  the 
owner  is  |.  W.  I.iddle;  rc'sidc'iit  engi¬ 
neer  is  A.  \loHatt;  e\i'cnti\c‘  olfiec'r  lor 
the  owner,  (i.  I’ronK;  and  D.  (].  (Can¬ 
non  is  the  e\eenfi\e  olficer. 


(Top) 


Ml'(  KIN(i:  TIk'  lihisU'd  rock  in  the  hcadiiiK 
is  loaded  h\  Northwest  shoxels  equipped 
ssith  I'  .-cii.  >d.  dipiH'rs.  Hooiiis  and  sticks  oi 
these  shoxels  haxe  been  sliortened  tor  case  of 
handliiiK  iinderKroiind. 


((ieiiter) 


H(M)K  Sl'f’I’OHTS:  In  some  sections  of  the 
tunnels,  rixol  snp|>orts  xxere  necessarx.  al- 
thoiiKh  the  nnk  is  Kenerallx  a  KtNtd  ipialitx 
solid  uranite  ol  l.anrentian  shield. 


(Bottom) 


A  >\()HKHOHSK:  These  Bin  Cats.”  more 
fonnally  knoxxn  as  l)\X  gl's.  proxed  faithfni 
xxorkhorses  in  hauliiiK  the  muck  from  the 
iinderKronnd  xxorkings  to  the  s|)oil  area. 
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Iluf^e  cuts  tKr»u  kills  and  a  ne%%’  krid^e  spanning  C'arquinez  Straits 
are  features  of  freeway  designed  to  relieve  traffic  ko  ttl  eneek 
on  S.  Route  nortkeast  of  San  l'ranclse<» 


1).\\  ID  H.  J ACOHSON” 


TUF.  BIG  This  man-made  canyon  is  a  '«  mile  wide  at  the  top  and  m(»re  tlian  •'KMt  ft.  deep  at  it  dee|H‘st  i)oint.  A  total  of  S';:  million  cii.  yd. 

of  earth  was  excavated.  makinK  this  the  bi^Kest  hiKhway  cut  in  the  I'nited  States. 


California’s  Carquinez  Bri 
Freeway  Project 
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catf  7.9  milfs  of  aclj.icriit  fn'owax  in 
onltT  to  rt'lioM'  otio  of  (aililoriiia's 
worst  traffic  liottliMiccks.  'flic  project 
is  located  about  40  miles  iiortlicast  of 
San  Francisco,  w  here  trucks  and  pas- 
si'iigcr  xcliiclcs  twist  and  cnr\«* 
tlironnh  stt'cp  hills  .is  thev  follow  I’.  S. 


Iliahwav  40  — the  chief  link  hetween 
the  St.itc’s  lari'csf  northern  citv  and  its 
capit.il  at  Sacramento  — to  the  narrow 
■41-vear-olil  sp.m  that  crosses  the  ('ar- 
ipiine/  Straits. 

Financed  for  the  most  part  1)V  a 
Slh.IKKI.IKH)  bond  issue,  the  vast  eon- 


C>oN  iHAcroRs  workinir  for  the  (.'ali- 
fornia  Division  of  Iliohwavs 
maile,  and  are  still  m.ikini'.  historv  as 
thev  add  a  second  .span  to  the  present 
three-lane  (’anpiine/.  Hridne  and  relo- 


“l  tH2  I'niMTsifN  .\\cniic 
Berkeley  2.  (\ilitorni.i 
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(!AHyi'INKZ  HHIIK^K:  Part  of  tin-  (.'alifoniiu  State  lliKliv«ay'<>  plan  to  relieve  the  traffic  bottleneck  on  U.  S.  40  is  to  add  a  second  span  to  the 

present  three-lane  hridge  crossing  (.'arquinez  Straits. 


sfnutioii  piojt'ft  hci^aii  in  1956  anti 
will  in\()I\(‘,  in  total,  .six  major  fon- 
t rafts.  'I'lif  Anifikan  Hriilnf  (atin- 
jranv,  a  division  ol  rnitoil  Statos  Stool, 
is  l)nildin<4  tlio  snporstmotnro  lor  tlio 
Itridm*  on  a  $9,4S9,I26  oontraot,  tlio 
I.irgost  singlo  aw.iril  ovor  grantod  by 
tho  Dixision  ol  lligliwavs. 

'Hit'  tlonblo-oanlilox Cl  bridgo,  w  liioli 
will  inolndo  two  .5(K)-lt.  onil  anohor 
spans  anti  two  oontor  spans  ol  1,100  It. 
oat  h,  is  now  in  its  linal  st.igos. 

I'ntlor  a  S.5..500,(KK)  oontraot  lor  tho 
snhsti notnro,  .\t.ison  \  llangor,  Silas 
.M.istm  (a)inpanv,  Ino.,  anti  K.  .S.  Ht)- 
lantli,  |r.,  Ino..  pinngotl  tliroo  giant 
o.iissons,  102'j  It.  long  anti  5’'1  It.  witlo, 
ft)  hotlrook  165  It.  holow  tho  wator  snr- 
laot‘  in  tho  Cainpiiiuv.  Straits. 

rho  approaolios  anti  inforohango  at 
flit'  .st)nthorn  apprtt.ioli  to  tho  hritlgo 
wero  aw  .n  tlotl  on  a  $  l.OtMMHH)  ottntraot 
to  I’t'tor  Kiowit  Sttns'  (a)mp.m\.  Tho 
Kiowit  ttrgani/.ation  hnilf  .50  piors,  tho 
tallost  t)no  hoing  106  It.,  making  nso 
ol  a  slip-lt)rm  ttalmiipu'  lor  tho  lirst 


timo  in  anv  of  tho  1 1  Wostorn  Statos. 

Ht)thsohilti.  HalFin  and  Woiriok  of 
San  Franoisot)  has  boon  allt)oatotl 
•S1,I25,S.5S  lor  gratling,  snrfaoing,  and 
witloning  tho  approaoh. 

Two  Major  Highways 

In  atltlition  tt)  tho  hniltling  t)f  tho 
hritlgo,  tho  ('artpiino/  1’rojt‘ot  oalls  for 
twi)  major  highwax -ot)nstrnotion  jobs. 
Tt)  tho  sonth  t)f  tho  straits  MoCannmon- 
\\  nntlorlioh  ('t)mpanv  and  Wnntlor- 
lioh  (a)rpt)ration  havo  ot)mplototl  4.9 
milos  t)f  Iri'oxvav,  finanootl  hv  state  gas- 
olino  tax  mt)nov.  Tho  oontraot  inx  olvotl 
mt)x  ing  4,.6(K).0CK)  on.  vd.  t)f  material, 
inointling  a  single  out  t)t  1,S50,(KH)  on. 
ytl. 

Hotxvoon  tho  .MoCaimmon-WnntltT- 
lioh  jt)h  anti  tho  hritlgo.  the  Forty 
anti  CToxv  (,’onstrnotit)n  (a)mpanv  of 
(dontlalo,  (aililt)rnia.  xvas  allooatod 
.S7,S.)4,2(>6  ft)r  2.SS7  miles  t)f  frooxvax’ 
ot)nstrnotit)n.  inointling  gratling.  pav¬ 
ing.  and  t)xorstrnotnros.  Part  of  tho 
xvork  xvas  tho  mt)x  ing  t)f  S.5(K),(XX)  on. 


vd.  of  roadxvay  exoaxation  S.OOO  ft.. 
t)no  t)f  tho  greatest  earth-moxing  jobs 
in  history.  Tlie  oonorete  ttverstrno- 
tnres  anti  2S,.500  on.  vd.  t)f  pavomont 
hax  e  boon  snhoontraotetl  tt)  Cmrtlon  11. 
Ball,  Inc.,  of  Danville,  (;alift)rnia. 

“Big  Cut” 

In  .spite  of  tho  striking  cxmtrast  ho- 
txxoon  the  old  and  the  nt'xv  bridge,  a 
sight  xvhioh  can  ht*  x  ioxx ctl  more  roatl- 
ily  as  the  nexx  strnofnre  takes  shape, 
the  freexvav  seotit)n  t)f  the  C'artpiinez 
Prt)jeot  is  the  more  famous.  Its  “Big 
(ait”  excavation,  a  tpiarter  of  a  mile 
xvitle,  .3(K)  ft.  deep  at  its  tleepest  point, 
anti  retpiiring  the  excavation  of  S'* 
million  on.  vd.  of  earth,  seems  destint'tl 
tt)  become  a  landmark  for  tt)nrists  — a 
man-made  canyon. 

Besitles  Big  Cut,  the  Ferrv  and  C'roxx 
jt)h  included  txvo  additional  excava- 
tit)n.s,  one  of  SOO.tXX)  on.  vd.  and  the 
t)ther  of  625.0(X)  on.  x  tl.  Because  much 
t)f  the  material  taken  from  Big  Cut  had 
to  he  hauled  7,(XX)  to  9,(XX)  ft.  through 
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an  adjatent  cut  to  the  disposal  area,  an 
enormous  amount  of  overhaul  resulted, 
in  excess  of  455,0(X),(XX)  station  vd. 


Construction  Features 

From  a  wntractor’s  standpoint,  one 
of  the  most  interesting  features  of  the 
Big  Cut  project  was  the  use  of  teams 
of  scrapers  hauled  in  tandem.  Kach 
team  consisted  of  a  Le  Tourne.m- 
W'estingliouse  RU  pulled  bv  a  Cater¬ 
pillar  D\\'2(),  and  the  project  marks 
the  first  large-scale  use  of  tandem 
rubber-tired  scrapers.  Despite  the  age 
of  the  Le  Tourneaus  — some  of  them 
were  12  years  old  — they  took  the  strain 
well  and  the  e(juipment  attained 
speeds  up  to  40  m.p.h. 

Ferry  and  Crow  leveled  the  haul 
road  by  means  of  a  specially  designed 
landplane.  The  snuK)th-surfacvd  haul 
road  reduced  wear  on  the  equipment, 
fuel  c-onsumption,  and  downtime,  so 
that  Ferry  and  Crow  ordered  the  miul- 
ified  agricultural  land  leveler  at  a  c-ost 
of  $6,(K)0  from  the  .Marvin  Landplant 
Company  of  Woodland,  C>alifornia. 

The  Ft  rry  anti  Oow  landplane  is 
50  ft.  shorter  than  tht“  SO-tt.  tarm  motlel 
and,  therefore,  has  greater  maneuver¬ 
ability.  In  addition,  it  was  strength¬ 
ened  in  order  to  take  the  rougher  treat¬ 
ment  rwjuired  bv  cwistruction  work. 
A  Kuclid  tractor  etjuipped  with  rub¬ 
ber  tires  pulled  it  at  speeds  ranging 
from  5  to  15  m.p.h. 


\KAI{I.\(J  t'OMI’l.KTION:  U  ithiii  a  >ln>rf  tiiiif  iiuifor  tratiic  lu'twet'ii  San  Franeisen  and 
Sacramento  will  N|H't'd  aloiiK  a  modern  liiKliwa>  that  has  eliminated  the  twistiiiK  and  steep  hill 
that  caused  many  tralfie  jams. 


project  is  expeeteil  to  be  finished  by 
April.  1050.  Kev  personnel  include 
B.  \\’.  Booker,  assistant  highway  engi¬ 
neer  of  District  4,  who  is  in  ehaige  *il 
the  lreew.i\  south  ol  the  bridge;  I,.  A. 
\\’e\ mouth,  district  engineer  of  oper- 
;itions;  N’incc'iit  Smith,  eonstmetion 
engineer;  Ch.irles  1*.  Sweet,  Jr.,  resi¬ 
dent  engineer  on  the  Kerry  and  Crow 
job.  R.  C,'.  I’hilbert,  .Norman  (•illiam, 
Lel.md  '  Babe'”  (Irow.  ;uid  R;it  Ferry 
;ire  the  snperintc'ndents  of  the  Ferry 
.111(1  (aow  eonstmetion. 


oxiin. 


Blasting 

.Although  the  bulk  of  the  excavation 
on  Ferry  and  Crow’s  projc'ct  was  lo- 
cat(‘d  in  the  Big  Cut  w  here  explosives 
were  reejuired  only  to  break  up  an  oc¬ 
casional  boulder,  greater  use  of  explo¬ 
sives  was  recpiired  to  facilitate'  the  ex¬ 
cavation  on  an  adj;icent  cut  through 
w  hich  part  of  the  Big  (.’ut  yardage  had 
to  be  hank'd. 

The  formation  on  this  cut  eonsistt'd 
of  hard  k'list's  of  gray  Francise;iu  sand¬ 
stone  which  was  drilk'd  with  wagon 
drills  using  carbide  bits.  Bt'cause  of 
the  \arious  siws  of  the  lenst's  of  hard 
sandstone  it  was  difficult  to  standard¬ 
ize  on  a  drill  pattern,  or  do  much 
dex  elopment  work  ahead  of  the  exca- 
\ation,  although  an  average  pattern  of 
6  to  S  ft.  in  (k'pth,  using  a  2'*-in. -diame¬ 
ter  drill  holt',  was  found  to  produce 
the  best  results. 

Bt'cause  of  the  presentx!  of  water  in 


TANDFM  S('KAI’I\G:  An  iimisiial  and  intcrcstinu  prnccdiirc  was  tlic  use  of  scraiH'rs  workinK 
ill  tandem.  A  rubbi'r-fired  Caterpillar  I)\N  20  pulls  the  scrapers.  The  rear  scraper  is  operated 
by  an  overhead  cable  system. 
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The  Beavers 
Aw  A  R  i>  s 


men  are  lictnored  for  their 
outstanding  eontrihutions  to  the 
heavy-construetion  industry 
west  «»  f  the  >1  ississippi 


\l*l’H<).\lM.\in.Y  l,(KK)  nioinhois  and  miosts  ot 
fho  Hoaxors,  an  ori'ani/ation  of  inon  onuagod 
in  the  hoax  \ -oonstrnotion  indnstrx  xx'ost  of  tho 
\lississi|)pi,  att(‘ndod  tho  Fourth  Annual  Hoaxors 
.\xxard  dinnor  hold  at  tin*  Hiltmoro  Hotel  in  Los 
Ans'olos  on  jannarx’  15.  Kaoh  xcar  tho  Hoaxors 
pax'  trihnto  to  those  inon  xxho.  hx’  their  skill,  rt‘- 
sponsihilitx ,  and  into^ritx.  haxc  distini'iiishod 
tiu'insoix cs  hx  their  oontrihntions  to  tho  hoaxx- 
oonstrnotion  indnstrx . 

'I'ht'  highlight  of  tho  oxoniin^’s  aotixitios  xxas 
fho  axxaidini^  of  fho  ooxctod  “(loldon  Hoaxt'r”  to 
oinht  rooi|xionfs.  John  M.  Saxxxt'r.  president  of 
tho  Hoaxors,  presided  at  tho  ooroinonx’. 

riu“  men  ohoson  to  r(“eoix(‘  tho  axxards  and 
their  fields  of  aotix  itx  art*  listed  holoxx . 


Delicate  Blasting  <»  n 
W  il  S4»n  Da  m 

( Contiiiiutl  from  pane  12) 

of  each  Iiole,  to  pull  the  section  to  the 
pilot  hole.  The  rcMiiainiiiil  eoiierete 
was  ehippc'cl  out. 

Another  Oitieal  Job 

(aittini'  through  the  old  roadwac 
arelu's  and  piers  in  the  new  l(Kk  area 
is  another  critical  hlastinsj  job,  enr- 
rentlv  nndi'r  wav,  whic  h  had  bt'en  held 
hack  until  tin*  fonr-month  period  when 
the  roadwav  oxer  the  tlam  woidd  be 
closed  to  hij^hwav  trallie  for  tlu*  erec¬ 
tion  of  the  hinh-le\«'l  brid|4i‘.  Konr 
roadwav  areluvs  wt-i^hins'  f)..‘32()  tons, 
and  thret'  piers  weighing  l.oSO  tons 
must  be  c  nt  out,  loaded  on  bari'es,  and 
dumped  upstream  in  l.ake  Wilson. 
While  the  roadwax"  xvas  still  in  use  Hi 
ft.  of  the  arches  on  the  doxxnstream 
side  XX  as  remoxed.  redneina  the  trallie 
to  one  lane. 

.\s  bax  s  4,  and  (i  xvere  to  be  re- 


mox  c'd,  blasting  xvas  beann  in  bav  No. 
5  to  permit  a  earefnl  cluvk  of  arches 
Nos.  4  and  (i  to  determine  xvhat  if  anv 
damage*  had  bc'en  eansc'd.  Damage  to 
thc*.se  bavs  xxonlcl  not  matter  because 
thex  xxere  to  be  remox  t'd.  bnt  would 
prox  icle  a  clmck  on  the  procfdnrc's.  A 
tx  pieal  shot  on  the  arches  and  piers  re- 
moxc-cl  a  sc'ction  4  bv  S  ft.  xvhieh  had 
bc'en  onflinc'd  bv  line-drilling.  Holes 
xxfre  drillc'cl  on  2  bv  2-ft.  centers  and 
loadt'cl  xvith  (h'lamite  2,  I'l  bv  S-in. 
cartridges,  the  load  ranging  from  '*  to  1 
cartridge  or  from  0.2  to  0.4  lb.  of  dvna- 
;nit»'  per  hole.  On  c'ach  slmt,  falling-jhn 
tests  on  the  sidc'xxalk  aboxe  the  arch 
art'  maclt'  and  recordt'd  to  kt'cp  an  ac- 
enratt'  rt'corcl  of  xibrafion  fi'lt  on  t'ach 
blast. 

TA’.\  originallv  plannt'd  to  rt'intnt' 
tlu'  gate'  section,  tht'  roadxx  .ix  .nc  h  and 
piers  in  tht'  xxft.  bnt  tht'  lA’ \  (jtii- 
strnction  I’lant  Branch  dexist'd  .i  plan 
for  tht'ir  rt'inoxal  in  fht'  drx’  tising  tht' 
permanent  spillxvax  anti  the  tt'mporarx 
cnlxfit  bnlkhc'ads. 

Bt'snlts  t)bt. tint'll  on  tht'  ciittini:- 


throtigh  of  the'  old  cktm  may  deter¬ 
mine',  in  part,  T\’.\  plans  for  otlu'r 
Tennc'ssc'c'  Hixer  link  install.itions. 

Till'  changes  bt'ing  made  at  the  Wil¬ 
son  Dam  xx  ill  mean  a  marked  improxe- 
mc'iit  in  the  rixer  traffic  bottlc'iu'ck 
xx  hich  had  dt'Xt'lopt'd  at  the  lock.  The' 
single  lift  xxill  proxidt'  faster  locking 
through  and  make  nnntvc'ssarv  much 
t)f  tht'  brt'aking  up  of  large  toxvs  to  be 
lockt'd  thunigh  in  txxt)  st'ctions.  The 
straightt'ning  of  tht'  approacht's  to  the 
lock  xx  ill  bt'  a  boon  to  pilots  xxho  h.ixe 
h,itl  to  txvist  long  toxvs  artmnd  rela- 
tixelx  sh.np  bt'nds,  .mtl  xxill  fnrtlu'r  e\- 
pt'ditt'  the  tr.illic. 

I'or  tht'  Tennessee  Willt'x  Anthoritx, 
xxDtk  on  tht'  dam  h.is  been  nntit'r  the' 
snpt'ixision  of  (n'orgt'  K.  I.t'onard, 
chit'f  engint'er.  Knoxxillt';  llenrx  1. 
I.ollf,  chief  eonstrni  tion  engint'er, 
Knoxxille;  H.  A.  .\lonrot'.  chit'f  of  Di'- 
sign  Hr. inch.  Knoxxille.  .\f  tht'  W  ilson 
Dam,  W.irren  Mc\I.ih,m  is  |)rt)ji'ct 
manager,  II.  I..  Bro.nlfoot,  constrnc  tion 
i'ii<4iiieer;  anti  |olm  i'..  McOraxx,  eon- 
sti  lit  tion  snpt'i  iiitentlent. 


Fl.OATIN’t;  Hl'l .kllK \l):  TN'.A  t'lmiiu'CTN  maiii'iix it  fliiatiiiK  hiilklii-ati  iiilii  ixisiliiin  tin  flit'  ii|islri'ain  side'  id  W'ilsim  Dam  in  prcparaliiin  for 
110X111$;  intakf  ciilvc'rt  tiiiinc'Is.  Bulkhead  has  lu'C'ii  partialis  ffnodi'd,  tipped  tii  vertical  |>ositifin.  and  is  heini;  trimined  tn  llie  face. 
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Unequaled  in  its  field  .  .  . 
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ACS  Monograph  No.  139 

by  MELVIN  A.  COOK 

I’rofi'ssor  of  Mctallurfiu 

Director,  Explosives  HesearcU  (irMtp 

Viiivcrsitu  of  Vtdh 

1958,  456  poget 
profuMly  illutfrattd 
7"  X  10".  $22.50 

•All  oiitstuiuliiiK  new  iiionoKr.ipli  lli.it  will  lx‘ 
iinivcrsally  actlaiiiifil  as  a  ilassic  in  its  field! 
It  tlioroiiKlily  desi-rilH-s  detonation  piocessi-s 
and  related  plienoinena  with  theoretical  in- 
terjiretations  and  lopions  ilhi‘*rations,  and 
includes  a  vast  amount  of  researi  h,  some  of 
which  has  never  Ix-fore  Ix-en  puhlishcd. 
Initiation,  wave  structure,  propaKation,  the 
nature  and  rates  of  chemical  reactions  of 
detonations,  ionization,  radiations,  sluxk  and 
blast  wases,  and  daniaKc  resulting  from  det¬ 
onation  —  all  thesi'  are  critically  discussed 
and  evaluated. 

The  Ixiok  also  presents  fundamental  prin¬ 
ciples  and  ixTtinent  facts  lor  technoloKical 
applications  includiiiK  commercial  hlastiiiK, 
demolition,  sha|X'd  charges,  fast  particles, 
slunk  and  blast  wave  prop.iuation,  impact 
loading,  strength,  |>enetration.  and  c-onditions 
for  explosion  of  materials.  Data  and  pro- 
ceilnres  for  compiitin);  thermo-hydroilynamic 
proivrties  and  products  of  detonation,  and 
nuKlern  ti-ilmoloKy  of  exivriinental  explo¬ 
sives  are  pri-sented.  The  work  features  IukIi- 
sjX’ed  seipience  photoKraphs  of  various  types 
of  explosives. 

This  is  a  truly  ureat  scientific  ma.sterpiece 
which  is  a  must  for  every  tecimic.d  library 
and  for  all  industries  vvhosi-  interest  even  re- 
motelv  involves  i-xplosives. 
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Hercules  Presents 

“BLASTING 

VIBRATIONS 

...Cause  and  Effect" 


For  tln‘  ni>t  lime,  a  ^ciciililic  i  olor  iiiovit'  i> 

availalilr  to  inilu>lrial  oxiilo-ix ii'Ct'  to  lirlp  cxiilaiti 
tlif  lad'  altoiil  \iltralion~  Iroin  lila'liiii.'. 

I  lie  iiarralor  i'  l)r.  I,.  |)on  l.rd.  [irolo'^or  ol  !:i-o|o<:\ 
at  llarxard  I  tii\<‘r~il\  and  'fi'in(doi;i-|  mi  •  liaiiio  ol  llio 
iiMiMT'ilv  '  'fi'iiiojiraidi  'lalioii.  and  oin-  (d  llio  world  ' 
loifino'l  anilioi  ilif'  on  Ma'lini.'  viliralioii'.  Hi'  'i  licd- 
arl\  hill  iindt'i'landahlf  a[>['roat  li  lo  hla'Inii:  \  ihralioii' 
(diniiK  in^K  doinoii'l r.ilt''  how  llicdlct  l  o|  a  hki'l  i' 
ollfii  h"  llian  that  (d  a  |ia"iim  Inn  k.  'laniiniiiL'  a  door, 
or  in^l  walking  a(  ro"  a  lloor. 

I’('iha|)'  llii'  h.dl  lioiir  cdiKalioiial  iiiovic  (an  li(-l|) 
\ on  in  \  oiir  (dniiiiiinilN .  Ih  iiil'  arc  a  \  ailaldc  h d  'Ik (w  iiii.' 
to  civ  ic  L'r((n|('  and  other  [(iihlic  ealtici  iiii,’'.  lo  hoi  row 
a  |[riiil  'ini|(|\  (  ((IiKk  I  \oiir  ncarc'l  IIck  iilc'  oliicc. 


/■..\/(/os/res  / h  fnirtnn  rit 

HERCULES  POWDER  COMPANY 

(MHI  Murkrt  Stnrt.  II  ilmiitiilini  Dihtuurr 


llirininuhani  •  ('.liicapi  •  Diiliilli  •  Ila7let((ii  •.|(([iliii  •  F.(»  Xiijiclo  •  New  ^ork  •  Fitl-hiirL'Ii  •  '^.ill  l,ake(!il\  •  San  I  raii(  i'( d 
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DOWN  THE  HOLE  DRILL”  PcRrORMANI 

Results  in  Two  Repeat  Orders 


An  Ingersoll-Rand  Quarrymaster  in  Quebec,  Can¬ 
ada.  IS  now  at  work  drilling  the  extremely  hard 
and  abrasive  quartzite  cap  rock  formation  over- 
lying  an  extensive  magnetite  iron  ore  body.  This 
machine  utilizing  an  I-R  DHD-400  “down  the 
hole  drill"  and  7  inch  Carset  bits  has  averaged 
15  to  20  feet  of  hole  per  hour  since  the  unit  went 
into  operation  last  spring. 

Test  holes  in  the  Magnetite  iron  ore  indicate 


that  overall  drilling  speed  in  the  ore  will  be  twice 
that  in  the  cap  rock.  In  the  ore  body  the  face 
height  will  be  25  feet. 

Based  on  the  performance  of  the  first  unit  over 
the  past  six  months,  two  additional  units  are  now 
on  order.  Phone  or  write  your  I-R  man  today 
requesting  full  particulars  on  the  high  tonnage 
performance  of  this  and  other  Quarrymaster 
installations. 


Ingersoll  -Rand 

»  11  Broadway,  New  York  4,  N.  Y. 


11  Broadway,  New  York  4,  N.  Y 


DRIFTERS  •  JACKDRILLS-  JACKHAMERS-  CRAWL-IR  DRILLS  •  CARSET  BITS  •  AIR  TOOLS  •  COMPRESSORS 


IIIK,  KMMOsnKS  K\(.I\KKK 


BELOW 


ordinary  shock,  sparks  or  stray  electrical  currents.  It 
must  he  detonated  with  fuse  and  cap  or  electric  blasting 
cap,  attached  to  the  trunk  line  only  after  all  is  ready 
for  the  blast.  2)  While  the  detonation  waye  of  Prima- 
cord  trayels  at  nearly  four  miles  a  .second,  it  proyides 
the  infinitesimal  interxal  between  holes  and  rows  of 
holes  sufficient  to  effect  relief  of  burden,  with  better 
fragmentation,  easier  digging,  less  secondary  blasting. 


Keep  your  mittens  on!  You  can  still  make  those  tight, 
double-half-hitch  connections  with  your  Primacord 
down-lines,  when  your  trunk  line  is  Ensign-Bickford 
Low -Temp  Plastic  Primacord. 

Low-Temp  Primacord  remains  flexible  at  lo\y  tem¬ 
peratures.  It  forms  knots  and  half  hitches  that  can  be 
drawm  up  tight  without  slipping.  Its  resistance  to  oil 
and  water  penetration  is  superior  to  the  textile-clothed 
Primacords.  It  is  light  in  weight,  tough  and  strong  — 
easy  to  handle  even  when  you  haxe  your  mittens  on! 

Now  add  the  well-known  Primacord  advantages: 
1)  Less  hazard  because  Primacord  is  the  insensitive 
detonating  fuse  which  cannot  be  set  off  by  friction. 
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Till*  (■(»ti>tnn  lidi)  III  iiKMli'fii  iilili/o  iiiatix  am)  \aricil 

(Miiiinrrriim  >kill>  ainl  ti't  liiii<|in‘s.  ( )iu*  ol  lliof  ^kilI^.  tin*  ii>r  ol 
>|K'»  iali/r(l  t*\|»lit>i\(‘.''  ami  hlastiiij:  im'tlnuls.  1h'1[».>-  l(t  spncd  (‘(>m|tlt*- 
li(*n  (if  llicst*  arlcrit's  >»•  im|K)rtaiit  to  oiir  <'C(uioriii<*  ilt*vt*l()|mn‘iit. 

rii«*  t'lliciciit  u>t*  ol  imlti>trial  »*\|tlo>iv(*s  l«*vt*l>  hill.-.  Iill> 
\allt*\>.  (lri\t*>  tiinm'U.  ami  ^traifzllt»'ll^  rij:lits-t»l-uay  tti  mako  tin* 
liij:li\\a\>  ol  tomorrow  wider  ami  .'•alVr. 

Ilt'rt  idt*>  has  iiioneereti  in  the  develojimeiit  ol  impritved  exjtlo- 
>i\e?-  ami  hla>tiiiiz  teelmi<nie>  lor  more  than  10  \ear>.  Whatever 
\ttiir  hla>tinj:  prohlem  ma\  he.  Hercules  has  the  ri<:ht  e\|th»?-i\es 
and  teehnieal  re|lre^entatives  to  help  \ou  do  the  joh  (piiekh. 
elheieiitK.  eeoiiomiealK .  Well  weleoim*  an  opportunit\  to  eoii- 
>ult  with  \ou. 
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